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INTRODUCTORY 


GREAT Britain undoubtedly owes her wonderful position 
among the great nations of the world to her vast store 
of that natural source of energy—Coal. Without a 
cheap and plentiful supply of the mineral the indus- 
tries of this country could never have attained their 
present prosperous condition and importance, and as 
a substitute equal in every respect to coal has not yet 
been discovered it can truthfully be said that the main- 
tenance of the commercial supremacy of Great Britain 
depends on her coal-mines. 

Nature has certainly been kind in endowing this 
country with large areas containing many valuable 
coal seams ; still it must be borne in mind that the supply 
is not inexhaustible, and that the quantity required 
each year is very great indeed. The problem as to 
the duration of our coal supply is a very difficult and 
complex one, and has been deemed of sufficient national 
importance to warrant the holding of two Royal 
Commissions on the subject during the last forty years. 

With the great improvements that have taken place 
in mining methods of recent years, and the opening out 
of new coal-fields, there is every likelihood that the supply 
of coal will last much longer than was thought probable 
a few years ago. In the author’s opinion, however, 
it is quite time that the question of economising the 
resources of the country was seriously considered 
by those in charge of the nation’s affairs with a view 
to prolonging as far as possible the time when our coal 
supply will be completely exhausted. 

The author has endeavoured in the space at his 
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disposal to give the reader an intelligent insight into 
the many branches of this great industry, which 
finds employment in Great Britain alone for over one 
million persons. The majority of the statistics given 
in the book are taken from the Report of the Royal 
Commission on Coal Supplies, 1903-05, and other Gov- 
ernment publications relating to coal-mining. In con- 
clusion, he begs to acknowledge the kindness of several 
firms who have supplied information, and in some 
instances, blocks of illustrations. To Mr. S, Marsden 
he tenders his best thanks for assistance in the 
correction of proofs. 


LEIGH, Ties. 
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COAL 


ORIGIN AND VARIETIES 
CHAPTER I 


FORMATION OF COAL SEAMS 


IT is now universally accepted that coal is the mineral- 
ised remains of decayed vegetation which grew in profu- 
sion over large areas ages and ages ago. A thin slice of a 
sample of coal examined under a powerful microscope 
will often reveal distinct traces of woody tissue and 
bark. Coal is usually found in more or less parallel 
layers known as beds or seams, separated from each 
other by other beds of clay, shale, sandstone, and some- 
times limestone. The bed of hard clay on which a coal 
seam nearly always rests is termed the “ underclay,” 
and very often contains numerous fossiliferous remains 
of roots, helping to substantiate the theory as to the 
origin of coal. 

There are two theories advanced as to the formation 
‘ef coal seams, known respectively as the ‘in situ” 
and ‘‘drift’’ theory. Geologists who advocate 
the first-named theory maintain that coal beds are 
the remains of plants, etc., which long ago flourished 
on the exact site now occupied by the coal itself. It 
is assumed that the vegetation at that period was 
of a most luxuriant character, covering immense tracts 
of flat, marshy ground lying almost at water level. 
Plant life flourished and died in rapid succession, 
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aided no doubt by a warm, moist atmosphere. In 
the course of time the low lying land, covered by a 
more or less thick bed of dead and decaying vegetable 
matter, became covered with water due to movements 
of the earth’s surface, and formed a large inland sea 
or lagoon. Mud and sand carried in suspension in’,the | 
water gradually settled down and covered the vegetation 
lying at the bottom. In time the sea or lagoon became 
silted up with beds of sand and mud, thus forming a 
fresh surface for the growth of other plant life. In this 
manner layer upon layer of vegetable matter would be 
formed, separated by layers of mud and sand, and 
these would be gradually changed into beds of coal, 
shale, and sandstone. This theory is generally accepted 
when the “ underclay ”’ of a seam contains fossil remains 
of roots, bark, etc. ; but seams are found, the “‘ under- 
clay” of which contains no such remains, and is not 
strictly speaking a clay at all. In such cases the “ drift ” 
theory is put forward. It is argued that the veeetahed 
rivers was carried down by the current pe deposited: 
at the river mouth where, in the course of time, it would 
accumulate into huge masses and eventually sink beneath 
the water and become covered with sand and mud. 
The “in situ’’ theory seems to be correct as regards 
the formation of seams deposited on a proper underclay, 
whilst the “ drift’ theory explains the origin of seams 
having no proper underclay. In both theories it is 
agreed that the vegetable matter was gradually covered 
by beds of mud and sand. This covering would protect 
the vegetation from the air, besides subjecting it to 
the action of heat and pressure. The combined action of 
time, heat, and pressure would gradually produce a change 
in its physical appearance and chemical composition, 
and slowly convert it into some variety. of coal. | 


CHAPTER II 
VARIETIES OF COAL 


THERE are many varieties of coal, though all are 
composed of carbon, hydrogen, oxygen and nitrogen, 
together with a varying amount of incombustible 
matter called ash. The constituents occur in different 
proportions in the several varieties of coal; in fact, the 
amounts differ in any one variety. As carbon is the 
principal constituent from a heating point of view, it 
naturally follows that the variety containing the highest 
percentage is the best. Coal with a high proportion of 
‘‘ disposable’ hydrogen is valuable for gas-making 
purposes. Sulphur, usually in the form of iron pyrites 
occurs in some seams, and phosphorus in slight quantities 
is sometimes found. A light grey ash results from the 
burning of some coals, whilst others leave behind a 
heavy brown ash. The former is objectionable in coal 
for household purposes, as it very easily blows about. 
On the other hand, brown ash generally points to the 
presence of iron pyrites, and is unsuitable for steam 
purposes. Coal containing over 1 per cent. of sulphur 
cannot be used for iron making, as it causes a kind of 
brittleness known as “ red-shortness ”’ in the iron; and 
even if used for steam ra‘sing it often clinkers very 
badly. Coal may be classified according to chemical 
composition, heating value, or physital characteristics. 
The first classification is the one which is perhaps 
the most satisfactory, but the one generally used is 
that according to the physical appearance of the coal. 
Under ‘this heading the different varieties are divided 
into Peat, Brown coal or Lignite, Bituminous coal 
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(many varieties of which are > foun), Cannel, | and 
Anthracite. 7 

' Peat is supposed to be the first stage. in the conversion 
of vegetable matter into coal. It is of a brown, fibrous 
character, and generally burns with little heat and a 
great amount of smoke. It is found in thick beds in 
many parts of the world; notably in Canada, Russia, 
Germany, Norway and Ireland. It is only used to a 
comparatively small extent as a fuel, though the manu- 
facture of peat briquettes in the United States and on the 
Continent has recently met with somesuccess. The util- 
isation of peat for lighting purposes has been attempted - 
for many years in Germany, but as yet there has been 
no Satisfactory solution of the problem of how to produce 
power gas from peat cheaper than coal. It is used as 
a fuel in the central industrial districts of Russia on 
account of the high price of liquid fuel. . The subject 
of Canada’s resources in peat bogs has been given much 
attention recently by the Mines Department. It is 
estimated that there are in that country about 36,000. 
square miles of peat bogs capable of yielding about 
28,000,000,000 tons of air-dried peat. This would be 
equal in fuel value to about 14,000,000,000 tons of ae 


The average chemical composition of hoe is— 
Carbon from 50 to 65 per cent. 


Hydrogen ,, 4 ,, 6 a 
’ Oxygen 

and » 28 ,, 35 : 
ayiirogen | | 
Ash » 10 ,, 13 4; 


_ The calorific value of air-dried peat is about 8,000 
British Thermal Units? (B.Th.U,). . 


. 1 A British Thermal Unit is the amount of heat required to 
‘raise 1 Ib. of water 1° Fahrenheit. 
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Bien coal, or Lignite, represents the int diate 
stage between peat and true coal. It is of a mote or 
less fibrous nature, brown or black i in colour, and burns 
with a great deal of smoke. With the exception of a 
small area in Devonshire, brown coal is not found in 
the United Kingdom, but there are extensive deposits 
abroad, chiefly in Central Europe, North America and 
Australasia. It occurs in formations of more recent 
origin than the Carboniferous in which true coal is 
found, and the beds are often of very great thickness. 
Seams have been proved in several parts of the world 
exceeding 100 feet in thickness, and as the deposits 
are in many cases quite close to the surface, the mineral 
iS worked quarry fashion. 


The average chemical composition of Brown coal is— 
Carbon from 55 to 70 per cent. 





Hydrogen , 5 ,, 7 a 
Oxygen © 

_ and » 2 ,, 36 is 
Nitrogen | 

Ash » oO, 12 ¥ 


The average calorific value is about 11,700 B.Th.U. 


Bituminous coal is the name given to true coal other 
than Anthracite, and is nearly always found in the Car- 
boniferous system. It derives its name from the simi- 
larity of its flame to that of bitumen, although it contains 
no trace of this substance. This variety of coal may be 
subdivided into caking coals and non-caking or free- 
burning coals. These, in turn, are still further sub- 
divided according to the use the particular coal is put 
to, such as house, gas and steam coal. Caking coal is 
bright and shining in appearance, and when heated, 
swells into a soft, spongy mass of coke; it is therefore 
used extensively for coke-making. Non-caking or 
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_ free-burning coal is usually not quité so bright in appear- 
ance as the caking variety. It breaks into cubes and 
burns with a good deal of flame and little smoke, and 
does not coke. The world renowned steam coals of 
South Wales, and Northumberland and Durham are 
often put in a class by themselves and called semi- 
bituminous, as they almost approach Anthracite in 
quality and composition. The great majority of the 
coal seam; found in this country and abroad belong to 
the bituminous variety. , 


The average chemical composition of Bituminous coal. 


is— Carbon from 84 to 90 per cent. 
Hydrogen , 5 ,, 55 P 
Oxygen | 
and ges pp 
Nitrogen J 
Ash a’ 4 


The calorific value varies " from 13, 500 to 15,000 
B.Th.U. | 

Cannel is a peculiar variety of coal found only in 
Lancashire and Scotland. It has no cleat or. lamination, 
and when burning gives off a great deal of flame... On > 
account of the crackling noise it makes in the fire itis: 
known as “ parrot” coal in Scotland. Cannel is very 
rich in hydrogen, and on this account was in former 
times in great demand for gas-making purposes. | 

The average chemical composition of Cannel is— 


Carbon from 66 to 84 per cent. 
Hydrogen ,, 55 ,, 9 % oa 
Oxygen | | 
and ” +) »” 10°5 ”? 
Nitrogen -_ 
Ash noe a 8 
The average calorific value is about 14, 000 B.Th. U. 
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Anthracite is ; supposed to be the last stage the 
formation of coal. It is of an extremely hard nature, 
has a brilliant black lustre, and does not soil the fingers 
when handled. It is difficult to ignite, but when once 
alight, burns with very great heat and practically no 
flame or smoke. 

_ The. change in the composition and appearance of 
ra cite compared with the other varieties is said to be 
‘to the effect of greater heat and pressure, with the 
result that most of the volatile matter originally con- 
red: has been driven off, leaving a very high percentage 
é of carbon. In the United Kingdom it is only found 
in South Wales and Ireland. Abroad there are large 
deposits in the United States, British Columbia, and 
China, | 
‘| The average chemical composition of Anthracite is— 
Carbon from 90 to 95 per cent. 






Hydrogen ,, 3 ,, 45 5 
Oxygen 

and » 2, OS i 
Nitrogen 
Ash i Oh gg 2 “ 


The average calorific value is about 15,250 B.Th.U.. 


a—(1457) 


THE WINNING OF COAL SEAMS _ 


CHAPTER III — 
PROSPECTING AND BORING 


A PRELIMINARY examination of the surface rocks is 
first of all made, when searching for coal in an unknowh’ 
district or country, to find out what geological formation” 
the rocks belong to, as some idea may then be formed as: 
‘to whether coal is likely to be present or not. In this 
country the geological maps issued by the Government 
are of the greatest service to the mining engineer in 
proving the existence of seams in new districts. The. 
United States and Australia also publish geological maps 
periodically, giving a great deal of information ote > 
prospectors. os 

If a surface examination proves the existence “of 
outcrops, trial headings can be driven to. ascertain 
the thickness, inclination and quality of. the coal. 
If, however, outcrops cannot be detected, bu t other 
indications point to the possibility of coal being s pocscat, 
some system of boring is tried to prove definitely the 
existence of coal. By means of boring, information as 
regards quality, inclination, thickness, and: ‘probable 
cost of sinking may be obtained. 

Bore-holes may be put down by two ‘systems— 
percussive and rotary. In the first named system, 
which is carried out by hand for depths not exceeding- 
200 feet, a steel chisel is used which is attached to 
wrought iron rods abowt 1} inches square, and made 
in 18-feet lengths. The dropping of the chisel gradually. 
= 3 } : 
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cuts away the rock, and a circular hole is made by 
giving the rods a slight turn after every blow. 
The nature of the rocks bored through is obtained 
by examining the debris brought up from the bottom 
of the hole from time to time. An experienced borer 
can also tell when a change takes place in the nature 
of the strata by feeling the rods whilst boring is in 
petation. When the depth of the borehole exceeds 
) feet, the rods become too heavy to be lifted by 
hand, and steam power is generally. used. 
In the early seventies, Captain Beaumont invented 
the rotary system of boring by means of diamonds, and 
this system is now generally used when boring for coal, 
as a section, or “ core,” as it is called, is obtained of the 
strata bored through. In the Diamond system inferior 
diamonds are set in the bottom rim of a wrought-iron 
crown fixed to the end of hollow rods ; as the rods and 
crown revolve, the diamonds, owing to their hardness, 
grind the rock away, leaving the ‘“‘ core”’ in the centre. 
As the diamonds cut deeper and deeper the “core”’ 
gradually rises through the crown into the “ core-tube ” 
above, and can be broken off and withdrawn from 
the hole along with the rods when desired. Whilst 
boring is in progress, water is pumped down the hollow 
rods from the surface to the bottom of the hole to remove 
the debris made by the crown, and to keep the latter 
cool. The water is forced back to the surface by means 
of a small pump. The cost of the diamonds is rather 
high, as they can only be obtained from an unhealthy 
‘part of South America, | | 
In the Davis-Calyx system a steel crown (the lower 
edge of which is formed with long, sharp teeth, set like 
the teeth of a saw) is used instead of diamonds. Several 
boreholes were successfully put down by this system 
in proving the Kent Coal-field. | 





CHAPTER IV 
SINKING SHAFTS — | 


In the early days of coal-mining, only those seams lying 
close to the surface were worked, and the shafts were 
of very moderate depth, as the sinking and winding 
appliances were only of a very primitive nature, At 
the present time many of the shafts put down in con- 
nection with new undertakings have attained depths 
which were considered impossible not many years ago. 
Shaft sinking is one of the most expensive items in 
opening out a colliery even if only ordinary difficulties 
are met with. Sometimes, however, quicksands or 
enormous quantities of water are encountered, and 
sinking is only successfully carried out after a 
very heavy expenditure; in fact, in several instances 
sinkings have been abandoned owing to the difficulties 
met with in the shape of water or loose ground. Up 
to 1862 it was a common practice to sink only. one shaft 
to work a coal seam, but after the Hartley’ disaster 
which occurred in that year it was made compulsory 
to provide at least two shafts at every colliery. 

Many points must be carefully considered before the 
position of the shafts is finally decided upon, as the 
future success of a colliery undertaking is, to a great 
extent, dependent on the site selected. If the coal lies at 
a moderate depth from the surface, and is flat or only 
moderately inclined, the shafts are usually sunk. in 
the centre of the royalty, so that the underground 
haulage is equally divided on all sides. On the. 
other hand, .if water is likely to be met with in con- 
siderable quantities, the shafts may probably be sunk 
to the lowest point of the royalty, so that any water 
i | 10 , bas 
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found in the portiuge: can be drained to the bottom 
of the shaft and from there pumped to the surface. 
The shafts should be close to one, or, better still, two 
railways, as competition enables the colliery to obtain 
reasonable freight charges; and, if possible, carriage by 
canal should be provided for. There should be plenty 
of room close to the shafts for sidings, coke-ovens, 

washeries, and wasteheaps, also an ample supply of 
water for steam purposes. 

Most’ shafts are sunk vertically and may be either 
circular, oval, or rectangular in shape. The circular 
form is the most common in this country and on the 
continent. In Scotland and America the rectangular 
form is favoured, and several oval shafts have, been 
put down in South Wales. The circular is certainly 
stronger than any of the other forms and is cheaper 
to sink, and whilst the whole of the space is not utilised 
as in tHe rectangular shape, this cannot be considered 
as waste when the question of ventilation is borne in 
mind. Circular and oval shafts are lined with brickwork 
or iron tubbing or a combination of both. The rec- 
tangular form is usually supported by a timber framing, 
though there are several shafts in the United States 
lined with reinforced concrete. | 

The size of a winding shaft depends chiefly on the 
proposed output per day. For an output of 1,000 
tons per day of eight hours, a reasonable size would be 
18 feet diameter. Many of the new shafts at present 
being put down or just completed in this country are 
from 22 to 24 feet in diameter. : 
_ The exact size of a shaft having been decided upon, 
excavation is commenced with pick and spade. For the 
first 4 or 6 yards the excavated material is raised 
to the surface in stages by hand. In the meantime 
a winding engine and headgear are erected and the 
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dirt is afterwards wound up in an iron bucket known 
as a ‘‘ hoppet.” A temporary engine and headgear 
may be provided whilst sinking is in progress, or the 
permanent headgear and engines may be installed at 
once. If the former plan is adopted, the temporary 
arrangements are fixed in such a position that the 
permanent machinery can be erected in the proper 
place. 

As soon as the soft ground close to the surface 
is gone through, blasting. with some high explosives 
such as gelignite or blasting gelatine is resorted to. 
The shot holes are made by hand or some form of 
hammer drill. With the latter the speed of sinking 
is considerably increased, and on this account power 
drills have been used to a considerable extent in recent 
sinkings. Until the “ stone-head ’"—the first bed of 
solid rock from the surface—is reached, the shaft sides 
are temporarily lined with flat steel rings, fixed about 
three feet apart down the shaft, and kept in place by 
strong iron hooks, Wooden planks are placed behind me 
rings and made tight by wedging. As soon as the 
ie ring is 





* stone-head ”’ is reached, a cast-iron brickin: 
carefully laid either in oakum, flannel, or in cement, 
and the permanent lining of brickwork is carried up from 
this to the surface. The thickness of the brick lining 
depends to a great extent on the nature of the ground 
sunk through, the usual thickness being from 9 in. to 
18 in. When the first length of brickwork is finished, sink- 
ing is recommenced for a further ten or fifteen yards and 
the brickwork carried up as before. In this manner 
sinking and bricking is carried on alternately until the 
required depth is reached Sinking and bricking . 
simultaneously. can be carried out by means of a special 
form of bricking scaffold designed by Professor Galloway, 
and used by him at several sinkings in South Wales. 
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? Water i is neaiy always met with j in sinking. If the 
quantity is not large it is dealt with by winding out 
in water barrels or hoppets. If the amount is at all great 
special sinking pumps driven by steam or electricity 
are used. These pumps are slung in the shafts by 
chains or ropes from a powerful capstan engine on the 
surface, Electric turbine pumps have been used with 
great success for dealing’ with large feeders of water. 
An illustration of one of these pumps, made by Messrs. 
Dick, Kerr & Co., Ltd., is shown on the opposite page. 
The pump is capable of raising 20,000 gallons of water 
per hour against a head of 800 feet. 

Sometimes a lining of cast-iron is used to permanently 
dam back the water. This linirig' which is fitted in 
segments cast to the circumference of the shaft, is known 
as “tubbing.” One side of the tubbing has a smooth 
surface, the other is ribbed with horizontal and vertical 
flanges. The segments are lowered down the shaft 
and fitted together so as to form complete rings one 
above the other. In the old systemi of tubbing the 
flanges were cast on the convex side of each. ‘Segment, 
whereas the latest practice is to have the concave side 
flanged so. that a smooth surface is presented to the 
natural sides of the shaft. The vertical joints are 
breken like the joints in brickwork, and between all 
joints, both horizontal and vertical, thin lead sheeting 
is placed; the segments are also bolted. together along 
their horizontal and vertical edges. 7 





By permission of Dich, Kerr & Co., Lid. 
ELECTRIC TURBINE PUMP FOR SINKING PURPOSES 


CHAPTER V — 
SPECIAL METHODS OF SINKING 


Wanst ordinary water difficulties can generally be 
dealt with either by the use of powerful pumps or some 
system of tubbing, excessive quantities are sometimes 
met with, and the difficulty of sinking becomes con- 
siderably increased. A special method of sinking under 
such circumstances has been devised on the continent 
known as the Kind-Chaudron system. ‘In this system the 
shaft is bored out by means of immense boring tools, 
known as trepans, without any water being raised. A 
small trepan is first used to bore a hole about half the size 
of the proposed shaft, a certain distance down. A larger 
trepan is then used to bore out the shaft to its full size. 
The boring with the two trepans is carried on. alternately. 
until the water-bearing strata is passed. A-cast-iron 
cylinder consisting of rings bolted one upon another 
with a special water-tight joint at the bottom is then 
lowered, so that the shaft is lined from top to bottom. 
Concrete is rammed between the lining and the shaft 
sides, and when this has set, the water is pumped out 
of the shaft and sinking is afterwards carried on in ‘the 
usual manner. This method was successfully used 
in sinking one of the shafts in Kent some years ago, 
when, owing to the large quantities of water encountered, . 
it would have been impossible to have succeeded with 
any ordinary method. . 

The difficulty of sinking through water-bearing strata 
is often increased owing to the presence of more or less 
thick beds of running sand similar to ae 
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Several systems (all of continental aa) = been 
used in such circumstances. In Poetsche’s system of 
sinking, the running sand is frozen by first boring a 
series of holes-in the form of a circle round the site of 
the shaft. The holes are lined with tubes, through 
which a special freezing mixture is forced, and in time a 
Ting of frozen ground is formed completely enclosing the 
shaft site. Sinking then proceeds in the ordinary manner 
as the’barrier of frozen ground prevents the watery mass 
from running into the excavation. This system has been 
successfully carried out on several occasions in this 
country, notably at Easington. The cost of freezing 
is, however, very high. Under ordinary circumstances 
and conditions it is estimated that to sink two shafts 
20 feet diameter the cost would be as follows— 

300 feet deep £17,500 — 

600 ,, 4, £28,000 

1,200: ,, ,, £50,000 

Instead of forcing down a freezing mixture, liquid 
cement has been tried in several instances in recent 
sinkings. The cement is forced down boreholes and 
works its way into the strata, and when solidified forms 
a water-tight ring. It is claimed that the cementation 
process is very much cheaper than any system of freezing, 
and quite as good. 

In the ‘‘ Haniel and Lueg ”’ drop-shaft system of sink- 
ing, a ring of masonry or an iron cylinder with a cutter 
fitted to its foot, is forced through the loose and water- 
bearing strata down to the rock free from water. The 
ground is simultaneously sunk by hand or excavated 
by a grab. If the shaft cannot be sunk and bricked up 
in dry work for the first 30 to 50 feet, it is advisable to 
“commence with a masonry drop-shaft which, however, 
should be sunk only to such a depth as can be reached 
without applying any additional load. The drop-shaft 
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proper usually consists of cast-iron) rings, which are 
bolted together so as to form a column of tubbing. 

The tubbing is forced down through the sand by means 
of hydraulic jacks erected on the top ring and placed 
a certain distance apart, their buttress being a pressure 
ring firmly built in the masonry wall. They are con- 
nected to each other by a circular system of tubes, and 
arranged in such a manner that the rams, after being 
advanced full length owing to the sinking of the tubbing, 
can be lifted by hydraulic power to allow further rings 
to be put on. This system of sinking was successfully 
applied at Newbiggin Colliery and also at the Astley 
Green shaft belonging to the Pilkington Colliery Co., 
Lancashire. At the latter sinking, the ‘‘ Haniel and 
Lueg’”’ method of underhanging tubbing was also 
adopted after the column of tubbing had been pushed 
through the sand to the stone-head. In this method, 
the necessity of protecting the shaft sides by temporary 
supports is done away with, as instead of building 
up from a curb at the base, the segments are suspended 
from a crib at the top, thus building downwards. It 
is claimed that this method not only prevents accidents 
from falls of ground, but also has the effect of cutting off 
feeders as they are met with, resulting in a considerable 
saving of time, pumping charges, etc. 
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CHAPTER VI 
ts | THE HISTORY OF COAL-MINING 


THERE: is every reason to believe that the use of coal 
as a fuel was known to the Ancient Greeks. Theophras- 
tus, a Greek philosopher, more than 2,300 years ago 
wrote as follows: ‘‘ These fossil substances that are 
called coals and are broken for use are earthy. They 
kindle, however, and burn like wood coals. These 
are found in Liguria and in Elis, and are utilised by 
smiths.” The Romans, during their occupation of 
Britain, appear to have established several military 
stations close to the outcrop of coal seams, and workings 
and tools found therein have been proved as belonging 
to the Roman period. In Durham and Lancashire, 
cinders have been found among the remains of Roman 
camps. 
_ There does not appear to be. any authentic records 
showing that coal was used to any extent in Great Britain 
from the time of the Roman occupation until the ninth 
century. About 852 the Abbot of Peterborough let 
certain land on condition that, among other items, 
twelve loads of coal were sent each year to the Mon- 
astery. Other records show that coal was used as fuel 
in Scotland and Durham in the thirteenth century. 
In 1239 Henry III granted a charter to the Freemen 
of Newcastle to dig for coal, and about 1269 the monks 
of Tynemouth were working coal in that locality and 
shipping it to London, where it was known as sea-coal 
and used for manufacturing and household purposes. 
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In the Cotton MSS, in the British Museum, mention 
is made about this time of a grant of sea-coal in the 
Cannock Chase district in Staffordshire. | 

Edward I, in 1306, prohibited the burning of coal in 
London, owing to the bad effects of the smoke on the 
health of the gentry in the capital, and commanded that 
fires should be made of wood. This was only a temporary 
check, however, as mining on an extensive scale, com- 
paratively speaking, was carried on in the north under 
the direction of the monks of Durham Monastery and 
Finchdale Abbey, between the twelfth and sixteenth 
centuries. The monks of Bolton Abbey in Yorkshire 
purchased coal about the end of the thirteenth century 
for lime-burning and forge purposes, and were also work- 
ing coal themselves. Coal was also worked about this time 
in Lancashire, the Midlands, and South Wales. In the. 
seventeenth century there was a regular shipping trade 
in coal between Newcastle and Sunderland, to London 
and various Continental ports. Small quantities were 
shipped also from the Lancashire and North Wales 
coal-fields to Ireland. 

Up to the beginning of the dightecnth century 
mining was only carried on in a very primitive 
manner, as the use of steam was unknown. Coal 
was obtained by quarrying those seams which ran 
out at the surface, and by means of shallow shafts 
or ‘‘bell-pits” sunk close to the outcrop. These 
shafts were of small diameter at the surface, but grad- 
ually widened out in the form of a bell until the coal 
was reached, where as much of it was worked_as. 
possible. As the otitcrop coal became exhausted, 
narrow galleries were driven either from the outcrop. 
or from shallow shafts. The galleries were supported 
by small pillars of coal, though very often the supports. 
became so small owing to “ robbing,” that they ceased 
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to serve the purpose they were intended for, and the — 
workings had to be abandoned. The coal was conveyed 
to the shaft bottom or to the mouth of the.“ day-eye ” 
‘by manual labour, Natural ventilation was relied on 
‘to keep the workings fit to work in, and candles or smalt 
lamps were used for lighting. 

In 1698 Captain Thomas Savery invented the first 
practical steam-engine, but it was used solely for pump- 
ing water from mines. This was followed, in 1711, by 
the Newcomen engine, which was used for the same 
purpose. With the advent of the steam-engine, designed 
by Watt in 1784, and improved by him from time to 
time, difficulties which were formerly thought to be 
insuperable were successfully overcome. It can really 
be said that from this date coal-mining commenced 
to rank as one of the greatest industries of the country. 
_ Between 1730 and 1735 Abraham Darby, after many 
attempts, was successful in the substitution of coke for 
charcoal in iron smelting, and from this time onwards, as 
wood became more scarce and the iron industry more 
prosperous, the demand for coal became greater. It is 
interesting to note that up to the time of Newcomen 
the deepest shaft in Great Britain was not more than 
120 yards, and the greatest distance of the workings 
underground from a shaft seldom exceeded 200 yards. 
The introduction of the steam-engine, however, for 
haulage, winding and: pumping purposes, provided 
facilities for laying out the workings on a scale heretofore 
thought impossible. The demand for coal increased 
considerably when in 1803 coal gas commenced to be’ 
used for. lighting purposes, and the introduction of the: : 
blast furnace in the ironworks of Scotland about. 1828" 
gave a still greater impetus to the industry. This 
improvement in the smelting of iron ore meant a 
considerable saving in the amount of fuel required, 
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but the cea expansion of the iron trade. throughout 
‘the country resulted in a greater demand for coal, and. 
this was helped considerably owing to the facilities 
afforded by railways, steamships, and the increased 
demand for industrial purposes generally. 

_. Official statistics were obtained for the first time 
in, 1854, the output in that year being put down at 
64,660,000 tons. It is not necessary to enumerate the 
wonderful improvements that have been made, from 
time to time, in the methods of working and general 
underground conditions since then; sufficient is it to. 
say that in less than 20 years the output had doubled 
itself, as in 1873 the output amounted to 126,590,000 
tons; in 1880 the output was 146,970,000 tons; in 
1900, 225,181,000 tons; in 1913, 287,430,473 tons ; 
and in 1919, 229,779,517 tons. * 
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CHAPTER VII 
| METHODS OF WORKING | 


WHEN coal-mining was in its infancy, the msihed of 
extracting the coal was carried out in a very unscientific 
and wasteful manner. Narrow galleries were driven 
in the seam in such a manner as to cut it up into a series 
of blocks known as pillars. The pillars formed a support 
to the underground roads if left large enough, but in the 
majority of cases they were “robbed” from time to 
time and became too small for the purpose they were 
intended for. The wrongful working of the pillars 
generally ended in the abandonment of the mine, and. 
much valuable coal was thus lost for ever. As mining 
became more general, a more efficient system of working 
was introduced. This was to first cut out the seam into 
pillars of a fixed size in a systematic manner, and 
afterwards to extract the pillars and thus lose no coal 
in the working of the mine. For many years this system, 
known as the pillar-and-stall method, was the system 
used, with slight modifications, in every district, and 
is the method used at the present aay in the working 
of some mines. 

Generally speaking, the pillar-and-stall system is used 
in working seams over seven feet in thickness, or where 
-a seam lies under valuable buildings requiring support 
or is close to the surface. The modern method of 
working is to make the pillars either square or 
rectangular, and as large as possible. The alate | 
of cutting out the pillars is known as ‘‘ whole” 

strait ”’ working, and. the headings are ‘driven fan 
two to five yards in width. The second working, that is; 
the removal of the pillars, is called the ‘ broken work- 
ing.” Instead of waiting until the whole of the estate 


4s cut up into , pillars: before the “ broken. working ” | 
is commenced, the mine is divided into districts known 
as “panels.” The panels are separated from each 
other by a solid barrier of coal, and as soon as a panel 
is cut out into pillars, these are extracted as quickly as 
3 possible. In this manner the cost of the strait working 
in certain districts of the mine (which in all cases is 
very. heavy) ‘is compensated by the cheaper cost of the 
broken working in other districts. There are now 
many modifications of the pillar-and-stall system to suit 
special conditions, both in this country and abroad. 
The Long-wall method of working is now usually 
adopted when the seam is under seven feet in thickness, 
though thickness is not the only consideration, as other 
factors, such as nature of the roof and floor, proximity 
to the surface, the support of surface property, etc., 
must also be considered. In this system, the coal 
is usually extracted in one operation by means of 
one or more straight “ faces,” which are started as 
soon as the pillar for the protection of the shafts is cut 
out. The haulage and other roads are made as the 
coal face advances by taking down several feet of the 
roof and packing the dirt on each side of the roadway. 
The main haulage roads are laid out so as to divide the 
seam into districts of equal size, and thus permit of an 
equal output per day from each district. Branch roads 
are driven from the main roads at equal distances, the 
distance apart being regulated to a great extent by the 
thickness of the seam, and these roads are taken right 
up to the face of the coal. As the face cont:nues to be 
worked, further away from the main roads, cross roads 
are driven cutting the old branch roads off, and from the 
cross: roads new branch roads are started. It often 
‘becomes necessary to take down several successive thick~. 
nesses of roof in the main haulage roads and airways to 
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7 duintain a reasonable height owing to thes ‘nking of the 
roof and superincumbent strata ; one operation of roofing 
down is only necessary, however, in the branch roads if . 
they are cut off by cross roads at proper intervals. The 
face of the coal may extend in a straight line for hundreds 
of yards or it may be arranged in a series of steps, by 
keeping each working place a few yards in advance of 
the next. The coal is got by first under-cutting 
r “‘holing”’ a length of face. In this operation the 
seam is cut into, usually at the bottom, for a depth of 
from four to six feet. If there is a soft clay floor, or a 
band of clay in the seam, the undercutting is done in 
the clay instead of in the seam itself, as a considerable 
saving is effected in the amount of small coal made. 
Undercutting by hand is very laborious work, and is, 
in fact, the most arduous class of labour connected with 
coal mining, especially in hard or thin seams. On this 
account undercutting by machinery is° becoming more 
extended year by year. As the undercutting proceeds, 
sprags or short props are set by the miner to prevent 
the coal falling on him whilst at work. Some seams, 
when holed a reasonable depth, can be broken down 
by driving in steel wedges; others require the use of 
explosives. When this is necessary shot-holes are drilled 
in the coal close to the roof, about six inches shorter 
than the depth of the holing, and the coal is blasted down. 
When the mine is over three feet in thickness, the 
wagon or tub is. taken from the end of the branch road 
right across the face, and filled close to where the coal is 
lying. In thin mines this is seldom done, as a very small 
wagon would be necessary, so the coal is thrown by 
the miner from the face to the road, and there filled out.. 
The roof at the coal-face is supported by props and 
bars. These may be either of timber or steel ; the latter. 
are much more costly, but they last much longer. As. 


well ; as props, “ chocks,” consisting of square pieces 
of timber built up from roof to floor, are used in some 
‘mines, Props, bars, and chocks are set at a certain 
specified distance apart, as laid down by the timbering 
regulations of the particular mine. _ 

The direction of the long-wall face is generally 
determined by the “‘cleat”’ of the coal, that is, the 
vertical joints in the coal, and the inclination of the 
mine. If the coal is of a tender nature, the coal face is 
laid out at right angles to the cleat, and is termed work- 
ing “on end.” On the other hand, there are seams 
which could not be worked to a profit if the face were 
in this direction, owing to the hardness of the coal; 
when such is the case, the face is laid out parallel to the 
cleat, and is known as working ‘‘on the face.” A 
modification of the two systems is to lay out the face 
so as to cut the cleat at an angle; this is saat od 
“ half-end and face.” ee 

A typical method of working long-wall for a ‘seam: 
4 feet 6 inches thick with an inclination of 1 in6 tolin8 
is as follows :—After the shaft pillar has been cut out, 
main levels are laid out on either side, and from these 
at a distance of about 600 yards apart, two main brows 
are driven to the dip of the seam. At every 200 yards 
down each brow, levels are driven off on each side, 
and faces opened out by means of slants and branch 
levels, -The slants are driven up 100 yards apart to 
cut off the levels before they become too low, and 
new roads are started off. The cutting off of the 
branch levels periodically, by the slants, reduces_the 
cost of road maintenance, and also lessens the distance 
the coal has to be conveyed by hand from the coal 
face. The levels are provided with mechanical haulage, 
or horses, to bring the coal from the bottom of the 
slants to the main brow, where some form of mechanical 
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haulage is used to convey the coal to the pit bottom. 
The coal on the “ rise” side of the shafts can be worked 
by a similar arrangement of brows and levels. Instead 
of machine haulage, however, horses or ponies are used 
on the levels, and the coal is lowered down the brows 
by gravity. 

There are many different systems of working long-wall, 
as the conditions are never exactly the same in any 
two mines. Long-wall retreating is the method used 
in working a mine subject to spontaneous combustion. 
In this system the seam is cut out into pillars by means 
of narrow roads until the boundary of the district is 
reached, and the pillars are then worked back to the 
shaft in the form of a long-wall face. It is really a 
combination of pillar and stall and long-wall. The 
advantage, as compared with the ordinary long-wall 
advancing system, is that the goaf or waste, in which 
spontaneous combustion usually takes place, is left 
behind, and as no roads have to be kept open therein, 
it soon squeezes up, and becomes practically solid, 
thus obviating entirely the danger of a fire. 

In South Wales, a system of working the anthracite 
mines, known as “ Single and Double Stall ”’ is in vogue. 
It is a method which has met with great success in 
working mines with bad roofs and in close proximity 
to one another. 

The well-known South Staffordshire thick seam (which. 
varies from 24 to 30 feet in thickness) is worked on 
a system known as “Square Work.”” The seam is 
cut out into sides of work, about 38 yards by 46 yards, 
in the bottom 7 feet of the coal, and afterwards worked 
in such a manner that only six small pillars in each side 
of work are left in, the full thickness of coal in the 
remaining portion being extracted. This is a mine 
liable to spontaneous combustion, and each side of work 
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is so arranged that only two entrances are made to it 
from the main roads. As soon asa side is worked out, 
the two openings are securely dammed off by strong 
brick and sand stoppings. The majority of thick seams 
are, however, divided into a number of separate seams 
of normal thickness by dirt bands, varying in thickness 
from a few inches to several feet, and these are often 
worked in stages by the ordinary long-wall system. The 
top band of coal may be worked first, the strata allowed 
to settle, and the next band worked, and so on until the 
full thickness of coal has been exhausted. In some parts 
of this country, and in many coal-fields abroad, the 
seams lie at a very high inclination, and are worked. as 
in metalliferous mining. Some of the brown coal 
deposits abroad are found within a few feet of the surface, 
and the coal is worked in the open or quarry fashion, 
the surface soil being first turned over to expose the coal... 
Whilst dealing with the subject of working coal seams, 
it will not be amiss to consider the maximum depth that: 
it is considered possible to reach in coal-mining. - The. 
Royal Commission on Coal Supplies, 1903-05, took 4, ,000 
feet as the limit of depth. At the Pendleton Collieries in 
Lancashire the workings are now over 3,200 feet from the | 
surface, and at the Produits Colliery in Belgium a depth 
of 3,773 feet has been reached. With the continued 
improvements in mining methods and machinery, there 
is every reason to believe that the 4,000 feet limit will not 
prove an unsurmountable obstacle. The pressure of the 
strata at this depth will certainly be enormous, but 
whilst this may decrease the percentage of round coal 
and increase the cost of maintaining the roadways and 
of timbering, it should assist in the working of the coal, 
The great difficulty of deep working is the increase 
in temperature and the humidity of the air. There 
does not appear to be a uniform rate of increase of* 
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temperature with depth, though in this country the rate 
of increase is found to be approximately 1 degree Fahren- 
heit for every 60 feet of depth. It.is quite possible 
to work in dry air at a temperature of 95° Fahrenheit ; 
in fact the temperature of the lower workings at the 
Pendleton Collieries is 934° Fahrenheit, but in moist 
air the limit of working is reached at about 80° 
Fahrenheit, as at this temperature workmen are very 
soon fatigued. 

The problem of temperature and humidity will no 
doubt be overcome to a great extent by the passing of 
large volumes of dry air through the workings of deep 
mines on even a more elaborate scale than is done at 
present, and it is quite possible that some means will 
be devised of cooling the air and reducing its temperature 
before it enters the workings. 

The Royal Commission did not take into account 
any seam less than one foot in thickness in estimating 
the coal resources of the country, though seams one 
foot thick and under are worked at the present time 
in conjunction with beds of fireclay or other mineral. 
There must be quite a number of these thin seams in 
the different coal-fields of this country, and no doubt 
as the thicker beds become exhausted, more attention 
will be paid to the possibility of working the thin mines 
at a profit. Generally speaking, the output per man 
is less in thin mines than in thick ones, but if the roof 
and floor is of such a nature as to require very little 
maintenance and the coal is of good quality, the total 
cost of production will compare very favourably with 
that of mines of ordinary thickness. The more 
extended use of coal-cutting machinery in thin mines 
will certainly help in this direction, as already in many 
instances the introduction of mechanical coal-cutters 
has resulted in successful working. | 


CHAPTER VIII 
MACHINE MINING 


THE hardest, and most exhausting work in the getting 
of coal by hand is the preliminary undercutting which 
is usually done in the lower part of the seam. Whilst 
engaged in this work, the miner is often forced to remain 
in a crouched position, half lying, half kneeling, for 
hours at a time. To undercut the coal a reasonable 
depth means that he must practically lie under the coal 
which is only supported by the holing sprags or props, 
and a large proportion of accidents at the coal face are 
caused through the coal falling without warning, and 
crushing the unfortunate workman underneath. 
Undercutting the coal by hand ‘must of necessity 
result in a certain amount of very small coal being 
made. This coal, in some districts, is unmarketable, 
and is simply thrown back into the goaf or waste. ‘The : 
percentage of small coal made is not very high in the 
case of a coal seam of moderate thickness (say from 4 
to 6 feet) but in a thin seam a very high proportion of | 
small coal is made, with a corresponding low selling price. 
Very little is known relative to the early attempts 
in the use of machines for undercutting. The first 
patent appears to have been taken out by a Michael 
Menzies in 1761. The intention of the inventor was 
to transmit power from the surface through a number 
of rods and chains passing over pulleys to a machine 
fitted with a heavy pick, which was to undercut the 
coal, In the century following the attempt of Menzies, 
more than one hundred patents were taken out for a 
similar purpose. In 1847 a coal-cutting machine, made 
by W. Story, of Gateshead, was tried in one of the 
32 : 
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collieries ‘n the Lancashire coal-field, and from this time 
the experimental stage of the “ iron man” may be said 
to end, and the more practical stages begin. 

Machines for undercutting the coal are now extensively 
used in this country and abroad, particularly in the 
United States. In the latter country there are about 
14,000 coal-cutting machines at work, producing about 
180,000,000 tons of coal annually. In this country the 
majority of machines are installed in thin seams or in 
seams of excessive hardness, and in numerous instances 
have enabled mines to be worked at a profit which 
would have been impossible otherwise. The quantity of 
coal cut by machinery in this country amounts to over 
28,000,000 tons, or approximately 12 per cent. of the 
total output, Scotland, and the Yorkshire and North 
Midlands districts producing between them the greater 
portion of the output. In the United States: the, :per- 
centage of cut coal to the total output is abo ut 35, 
showing how much more extended is the use of 
machines in that country as compared with the United 
Kingdom. | 

Coal-cutting machines may be divided into’ two 
classes: Percussive and Rotary. Percussive machines 
are used for driving advance headings and in pillar- 
and-stall work, whilst rotary machines are used in 
long-wall workings, though in America there are several 
machines of the latter type used in pillar-and-stall 
workings. Compressed-air was the sole motive power 
used in the earlier forms of coal-cutters, but electricity 
has in recent years become a formidable rival for driving 
rotary machines, particularly in non-gaseous mines, 
on account of its greater efficiency and flexibility. Many . 
attempts have been made to operate percussive machines 
by electricity, but up to the present with little success. 
There are, in this country, about 960 rotary machines at 
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work driven by compressed-air and 1,950 by electricity. 
The percussive machines number 1,600, all except seven 
being driven by compressed-air. — 

Percussive machines are made in two different forms, 
known respectively as puncher and heading machines. 
The puncher machine is usually mounted on wheels, 
and is provided with handles which permit of its being 
turned into any required position when working. It 
is placed on a sloping board about 8 feet long and 3 
feet wide, close to the coal face and dipping towards 
it. The operator sits straddle-legged on the board at 
the back of the machine, and directs the cutting by 
means of a handle. The depth of cut varies from 4 feet 
6 inches to 6 feet, with a width of from 5 to 6 feet at 
one setting of the board. This type of percussive 
machine is only used to a small extent in this country, 
though it has a high reputation in the United States 
and Canada. 

The heading machine closely resembles the ordinary 
percussive rock drill used in tunnelling and sinking. 
It is fixed to a vertical column or stand, and is provided 
with arrangements by means of which the operator 
can tilt or slew the cutter as desired. There are 
several advantages possessed by this class over the 
puncher type. It can be used for shearing and 
drilling after the undercutting is completed; there is. 
very little shock to the. machine-man when operating 
the machine; it can be fixed so as to undercut at any 
desired level in a seam, say, in a band of dirt or inferior 
coal, and the cut is almost parallel and not tapered as 
is the case with the puncher type. Well-known 
makes of this class of machine are the Radial-axe, Little 
Hardy and Siskol. The average undercut of a heading 
machine at one setting varies from 4 to 6 feet, and 
with a width ranging up to 12 feet. , 
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. There are three types of rotary coal-cutting machines : 
disc, bar, and chain, and all three types are used for 
undercutting in long-wall workings. The number of 
disc machines at present at work in the United Kingdom 
is 1,264, of which 876 are driven by electricity, and 
the: remainder by compressed-air. In this type of 
machine the picks or cutting tools are fitted on the rim 
of a horizontal disc, which is made in sizes varying from 
3 to 7 feet in diameter, 5 feet 6 inches being the size 
in common use. When the machine is set in motion 
the disc is caused to revolve, and the picks cut a narrow 
groove into the coal itself or in the clay under it as 
desired. The depth of cut depends on the diameter of the 
wheel used. The old form of machine was fitted with 
wheels which ran on rails, but the majority now work on 
flat steel skids resting on the floor. Whilst cutting is in 
progress the machine drags itself forward by. means of 
a small haulage gear attached to one end of the tnachine 
frame. This consists of a drum which is rotated by a 
ratchet arrangement working off the main gearing. On 
the drum is a steel wire rope, which passes round a small 
pulley attached to a prop, about 20 yards in front of 
the machine, and then back to the frame to which it is 
securely attached. 

Side skids are also attached, one sliding along the. 
coal face, and the other along a row of props set’ 
parallel to the face at the other side of the cutter. By 
this arrangement the machine is kept close up to the 
face whilst at work, and the maximum depth of cut is 
thus obtained. If the position of the picks on the wheel 
is reversed, the machine is enabled to cut in the opposite 
direction along the face. ; 

The Diamond machine is a well-known type of disc 
machine at work in this country, and is generally used for 
hard cutting on account of the comparatively low speed 
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of the cutters, though the coal must be fairly strong to 
enable it to hold up when undercut. In the illustration 
on page 37 a Diamond coal-cutter is shown at work. The 
electric machine is made in two sizes ; one, with an over- 
all height of 17 inches, fitted with two 10-horse-power 
motors ; the other 24 inches high, with two motors of 
18-horse-power. The speed of the motors is low, and 
the discs make from 12 to 20 revolutions per minute 
according to size. | 

In the Bar machine a tapered steel bar, fitted with 
cutters round its edge, is used instead of a horizontal 
wheel. Some seams are of a very tender nature, so that 
the coal tends to fall over as soon as it is undercut. 
Wedges or sprags are set in the cutting as soon as possible 
when the cutter is clear, but with the disc machine there 
is always about 5 or 6 feet of coal left unsupported, 
according to the size of the disc. The result is that 
the coal often falls over and jams the disc.’ A good 
deal. of valuable time is in this way. often lost, as the 
coal has to be cleared away before the cutting’ can start 
again. When this is the case the bar machine possesses 
a great advantage over the disc, as the coal can, be) 
supported up to within 12 inches of the cutter bar. 
The bar, usually about 4 feet 6 inches long, is fixed, at : 
one end of the machine and is made to cut its way into 
the coal, no “ stable ’’ being required as is the case with 
the disc. A to-and-fro motion is given to the bar 
(which is threaded) as well as a rotary one, and a good 
deal of the cutting dirt or coal is brought out of the 
holing automatically. There are 617 bar machines at 
work in this country. Electricity is the motive power 
for 489, and compressed-air is used for the remainder. - 

The chain machine is a type used extensively in- 
America for undercutting, both in long-wall and pillar- 
and-stall workings; well-known American machines 
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being the Jeffrey and Sullivan. Chain machines for 
headings have been tried in this country, but have 
only proved moderately successful. There are, however, 
quite a number at work for undercutting in long-wall 
workings ; the total being 973, of which 573 are electri- 
cally driven. As the name implies, a chain is substituted 
for the disc or bar. The chain which carries the cutting 
tools is an endless one, and works round a jib, which 
projects from one end of the machine. The jib is from 
12 to 15 inches wide, and can be swung through an arc 
of 180 degrees, so that, like the bar, it can cut its way 
into or out of the coal, and the cut can be made upon 
either side of the machine. The depth of undercut 
is usually about 4 feet 6 inches, the width depending 
on the size of jib used. This is rarely more than 
18 inches, so that the coal can be spragged up quite 
close to the machine. For this reason the chain machine, 
like the bar, is generally used for undercutting in coal 
of a tender nature. 


COAL-FACE CONVEYORS 


Where machine coal-cutters are employed, the 
removal of the cut coal from the face to the haulage 
roads must be carried out regularly and systematically, 
otherwise delay in cutting is bound to follow. Mechanical 
conveyors are used in many mines at the coal-face to 
expedite the removal of the coal, instead of. filling it 
into tubs in the ordinary way. Conveyors used in 
conjunction with coal-cutting machinery have proved 
very successful, especially in thin seams where the cost 
of making and maintaining roadways of sufficient size. 
is naturally very high. With a conveyor the roads 
leading to the coal-face can be made at much greater 
distances apart than where the coal is filled out by 
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hand, and this means a considerable reduction in 
the underground cost. There are 700 conveyors at 
work in the United Kingdom at the present time. 
The earliest form of conveyor consisted of a small 
shallow wagon holding a few hundredweights of coal, 
and drawn by hand across the face by means of a 
rope. The coal was discharged into the tub by means 
of a sliding door fitted in the bottom of the wagon, 
the top of the tub being below the level of the tank 
bottom. This primitive form of conveyor is now very 
seldom used, as only a small output can be dealt with. 
The conveyor now used is operated either by elec- 
tricity or compressed air. There are several well- 
known types. The ‘shaker’ conveyor consists of a 
series of troughs bolted together for the full length of 
the face. These troughs are given a peculiar to-and- 
fro motion by means of specially designed rollers on 
which they rest. Another type takes the form of a 
low jointed carriage in sections which can be mechan- 
ically drawn across the coal face as desired by means 
of arope. The Blackett conveyor is still another type 
which has given very good results. This conveyor 
consists of sections of sheet steel in 6 feet lengths, 
carried on similar lengths of angle iron framework. 
The sections are standardized and bolted together to 
permit of speedy erection or dismantling when desired. 
Each trough is slightly dished so as to fit into its 
neighbours, and can be erected or dismantled without 
bolts. An endless chain of special design works along 
the inside of the trough, and carries the coal along 
with it to the discharging end. The chain is carried 
round a sprocket wheel at either end of the trough 
and returns underneath, being supported by rollers. 
The total length of the conveyor may be anything from 
60 to 100 yards, but the best practical working length 
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is found to be about 80 yards. The height of the 
conveyor itself over the troughs is about 10 inches; . 
the discharging and the tail ends are a little higher, 
but will easily go under 24 inches. The over-all width 
is 18 inches along the face. A main haulage road, 
with a double line of rails so as to maintain a good 
supply of tubs, is required at the discharging end; 
no other roads are necessary except at the other end 
of the conveyor for travelling purposes. This end, 
known as the mooring end, is generally secured by 
chains to a strong timber baulk. The motive power 
may be either compressed air or electricity; if the 
latter, a totally enclosed motor is used. The whole 
of the gearing is enclosed and runs in oil. About 20 
to 25 tons per hour can be comfortably dealt with off 
one conveyor. As the coal-face advances, the whole 
arrangement is moved forward bodily, or where the 
roof is not very good, in sections. 3 


CHAPTER IX 
UNDERGROUND HAULAGE 


BEFORE the introduction of tramways in coal-mines, 
the conveyance of the coal from the face was carried 
vut entirely by manual labour, and it is interesting to 
compare the very primitive methods in use at the 
beginning of the nineteenth century with some of the 
present elaborate haulage installations. Women, 
and even children of tender years, were largely employed 
to convey the coal along the underground roadways. 
The coal was in some cases carried in baskets on the > 
back, or the basket was drawn along by means of a 
chain attached to a belt round the waist, the chain 
passing between the legs of the woman or child who 
dragged the basket along on hands and knees. Some- 
times the baskets were fitted on to a kind of sled with 
wooden runners, and barrows wereused in some instances. 

About 1842 Lord Ashley created great indigna- 
tion throughout the country by his statements con- 
cerning the working conditions of women and children 
in mines. A Royal Commission was appointed to 
enquire into the allegations, and the result was the 
passing of an Act prohibiting the employment of 
women underground. Improvements in the haulage 
of coal were gradually effected by the use of wheeled 
tubs running on wooden rails, and drawn along by hand 
or horses. Wrought iron rails were afterwards tried, 
but these in turn gave way to steel, now used in all 
mines. Tubs or wagons for underground use vary in 
shape and size in different districts, being regulated to. 
some extent by the thickness and inclination of the par- 
ticular seam. In the North of England the holding 
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capacity varies from 6 to 15 cwts., whilst in South Wales 
it reaches from 25 to 30 cwts. In Lancashire and the 
Midlands, the capacity varies from 6 to 12 cwts.; in 
these two coalfields a common size is one holding 10 
cwts. The body of the tub may consist entirely of wood 
or steel. Sometimes a steel bottom is used with the 
ends and sides of wood. A steel tub costs more than 
a wooden one, but its life is considerably greater, and 
as there are no open joints in the body, coal dust can- 
not escape on to the haulage roads. The use of steel 
tubs has been considerably extended under the rules of 
the Coal Mines Act, 1911, relating to the prevention of 
coal dust underground. The gauge of the track on 
which the tubs run depends to a great extent on the size 
of the latter, varying in different districts from 1 foot 
8 inches to 2 feet 10 inches. In the by-roads, rails of 
bridge section and weighing from 14 to 18 lbs. per yard 
are used. They are generally cut th 4 feet lengths 
and simply nailed to the sleepers. In the main haulage 
roads flat-bottomed T rails weighing from 18 to 32 lbs. 
per yard, in 12 to 20 feet lengths, are laid. These rails 
are fish-plated together and spiked to the sleepers. 
Underground haulage at a modern colliery may be 
divided into two sections : main,.and secondary haulage. 
The main haulage is in nearly every case carried out by 
mechanical power, and where large outputs are dealt 
with, is often of an elaborate description. Secondary 
or auxiliary haulage along the branch roads leading to 
the face of the workings is generally performed by 
manual labour, horses, or a combination of both: 
The tubs are taken from the coal face to the nearest 
shunt by hand, and from thence by horses to the main 
haulage road. At many new collieries, however, some 
form of mechanical power is used for the whole of the 
haulage, almost from the coal face to the shaft bottom. 
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The chief systems of mechanical haulage are direct 
or main-rope, main-and-tail rope, and endless-rope or 
chain. The direct-rope system is used in inclined mines 
for hauling coal from the dip side of the winding shaft. 
Only a single line of rails is required, and the tubs are 
taken along in sets of from 6 to 50 in number, at speeds 
varying from 6 to 16 miles per hour. The gradient of 
the road must be sufficient to permit the empty set to 
run down by gravity and draw the haulage-rope 
behind it. In practice, the inclination must be at 
least 1 in 28. The objection to this system of haulage 
is the high speed. and the intermittent supply of coal 
at the shaft, but it has one great advantage in only 
requiring a single track. 

The main-and-tail rope system, like the direct-rope, 
only needs a single road, and is used in mines with a 
varying gradient where the direct-rope system could: 
not be adopted owing to the flatness of the roads. The 
tubs are conveyed in sets, and at about the same speed 
as in direct-rope haulage. Two ropes are used, the main. 
rope and tail rope, and two separate drums are fitted to 
the hauling engine. The main rope draws the full set 
to the shaft, and the tail-rope draws the empties in-bye 
to the workings. This rope is smaller in section than 

he main-rope, and is twice the length of the haulage 
road. It passes from its own drum on the engine to 
the end of the road, round a return pulley, and is con- 
nected to the back end of the set. From the drum to 
the return wheel the rope is carried on small hanging 
has the same disadvantages in common with the direct- 
rope system as regards speed and the delivery of coal, 
and like direct-rope haulage is seldom adopted in new 
mines, unless it is impossible to maintain a double road 
owing to the nature of the roof and sides. : 
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The endless-rope system requires a joule track ; 
one for the full tubs and the other for the empty ones. 
The rope, as the name of the system-implies, is an 
endless one, and passes from the driving pulley at 
the commencement of the system, along the haulage 
road to the far end, round a return wheel fitted on a 
tightening carriage and back to the driving pulley. The 
rope is thus continually moving in the one direction, 
so that empty tubs can be taken in to the workings on 
one track, and at the same time full tubs can be brought 
out on the other. The rope only runs at a very slow 
speed (from 14 to 3 miles per hour), and the tubs are 
attached either singly or in sets. The rope may run 
either over, under, or at the side of the tubs. In 
Lancashire the over-rope system is usually adopted, 
whereas in the Midlands the under-rope method is the 
favourite. 

The hauling engines for this system are sometimes 
placed on the surface, and an endless driving rope taken 
down the shaft to transmit the power to the driving pulley 
underground. This method is satisfactory where steam 
power is used, and the shaft is of moderate depth, but if 
electricity is available, and the depth of the shaft con- 
siderable, it is better to take the power underground and 
operate the driving pulley direct by motor. The 
endless-rope system is used more extensively than any 
other system, as a regular supply of coal to the shaft 
is constantly maintained. The slow speed of the system 
also results in less wear and tear of the rolling stock, 
and less liability to accident. In the Burnley and 
Accrington district of the Lancashire coal-field, a chain 
is substituted for the rope. This arrangement has 
been in use for many years, but has not extended beyond 
the district named. The chain works on top of the 
tub which has a fork attached to one end, No clip 
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is required as the links of the chain fit into the fork and 
carry the tub along. With this simple arrangement, 
the attaching and detaching of the tubs to the chain 
can be carried out automatically wherever desired. 
The endless-chain cannot be used to the same extent 
as a rope as the weight of the chain becomes too great, 
and requires too much power to drive it. 

In inclined mines where a portion of the workings 
are above the level of the shaft, the haulage can be 
carried out by gravity inclines or “ jigs.”’ One arrange- 
ment of “‘ jigging ”’ is to have a wheel, fitted with a good 
brake, at the top of the incline. A rope is taken two 
or three times round the wheel, one end is attached to 
the set of full tubs at the top of the “ jig,’ and the 
other end to the empty set at the bottom. As the 
full tubs descend the incline the same number of 
empties are drawn up. To work this arrangement 
the inclination must not be less than 1 in 20. The 
number of tubs forming a set may be anything from 
4 to 30. If there are a number of “ putting-on ”’ places 
in the incline, or if a large output is to be dealt with, the 
best method is to lay the jig out on the endless-rope 
system. Pulleys are fixed at the top and bottom of 
the incline, and an endless rope passed round both. 
The top pulley is fitted with a strong brake, and the 
bottom one is fixed on a tightening carriage, so that the 
rope can be kept at the proper tension. The tubs are 
attached to the rope by clips, or lashing chains. The 
same advantages are obtained from this method as 
from the ordinary endless-rope system, 1.¢., slow speed, 
regular output, and slight risk of accident. 

Locomotives, especially designed for underground 
‘service, are used at many American and Continental 
collieries for hauling tubs underground. Compressed- 
air and electric locomotives are generally used in 
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America, whilst internal combustion locomotives are 
favoured in Austria, France, and Germany. Any 
type of mine locomotive is only suitable where the road 
is flat or the gradient very slight, the limit of working 
being reached if the inclination exceeds 1 in 11. Com- 
pressed-air mine locomotives were tried in this country 
as far back as 1887, but did not prove a success. Modern 
types have, however, given every satisfaction in Canada 
and the United States where the conditions are more 
favourable, and there are about 550 of these locomotives 
in use there at the present time, 275 being at work in 
the Pennsylvania coal-field alone. The compressed-air 
is conveyed from the surface to charging stations at 
various points of the mine. The locomotive is fitted 
with one or more storage tanks which are charged at 
a Station with a sufficient volume of air at a high pressure 
for a round trip, after which the locomotive returns to 
the nearest charging station for a fresh supply of air. 
Electric locomotives may be either of the overhead 
trolley, or storage battery type. The former type is only 
used in mines free from firedamp. Mine locomotives 
fitted with internal combustion engines using petrol, 
benzol, or methylated spirits are used on the continent, 
about 600 being in use at the present time ; several have 
also been introduced into Canada recently. The illus- 
tration on page 51 shows a 16 Horse-power “ Otto” 
locomotive belonging to the Gelsenkirchen Mining 
Company in Westphalia, for a 22 inch gauge. The 
engine is fitted with a two-speed gear for 4 and ane miles 
per hour. 

Underground locomotives are made in various sizes 
and power, varying from 6 to 50 horse-power. The 
speed on a level road varies from 4 to 14 miles per hour, 
with loads of from 15 to 150 tons. 
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CHAPTER X 
RAISING THE COAL TO THE SURFACE 


As mentioned in an earlier chapter, mining for coal was 
only carried on in those seams which outcropped at the 
surface. Headings were driven in from the surface, and 
the coal carried out in baskets. When the coal close to 
the surface had been worked out as much as possible, 
Shallow shafts were sunk and the difficulty of hoisting was 
overcome by fixing ladders in the shaft up which the coal 
was carried by women and boys, or a windlass was used 
in some instances. Owen’s History of Pembrokeshire, 
written about the year 1602, states: ‘‘ They used not 
-engines for lifting up the coles out of the pitt, but made 
theire entrance slope, soe as the people carried the coals 
uppon theire backes along stayers, which they call 
landwayes ; whereas nowe they sinke theire pittes downe 
‘right fouresquare, about 6 or 7 foote square and with a 
wyndles turned by foure men, they drawe up.the coles 
.a barrel full at once by a rope.” The shafts in those: 
‘days were not more than 40 yards deep. be 
Horses were also used for hoisting by means ‘ofan 

‘arrangement known as a “gin.” A drum was pieced | 
over the shaft instead of a windlass, and to one: end 
was attached a cog-wheel. Another cog-wheel, fixed 
-on a vertical shaft, geared into the first toothed wheel, 
and, when turned by a lever or arm drawn by horses, 
‘caused the drum to revolve. Two ropes were fitted on 
the drum so that one basket was lowered whilst the 
other was raised, leaving only the weight of the coal 
to be raised by the horses. If an explosion occurred 
in the workings underground, the drum was often 
-damaged so that this arrangement was in time replaced 
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by a vertical gin fixed some distance away from the 
shaft top. Usually eight horses were required to work 
the gin, in four relays of two at a time, and.a good day’s 
work was about 90 tons from a depth of 120 yards. 

In 1763, Joseph Oxley brought out a steam engine 
for winding.’ This was considered a wonderful invention, 
though only capable of drawing coal at the rate of one 
basket a minute. In 1782, James Watt considerably 
improved the construction of engines for winding pur- 
poses, and it is on record that one of his engines, erected 
in 1784, continued to work as late as 1863. Wonderful 
improvements have been effected since then, and at the 
present time it is quite common for winding engines in 
this country to bring up at one time 5 tons of coal at an 
average speed of 2,100 feet per minute. 

Up to the time of the Hartley disaster in 1862, the 
majority of mines were only connected to the surface 
by one shaft. This was divided into two compartments 
by a wooden partition for ventilating purposes, and 
was used for winding coal and men, and for pumping 
water. After the terrible accident at the Hartley Colliery, 
when the beam of the pumping engine fell down the one 
and only shaft, destroying the ventilation, and causing 
the death of nearly every person underground, it was 
made compulsory to have at least two shafts or outlets 
to each mine. At many collieries three shafts are put 
down, one being used for pumping purposes only. In the 
old days of shallow shafts the diameter rarely exceeded 
8 feet ; nowadays the diameter is anything from 16 to 
24 feet according to the output proposed to be wound. 
When steam was first used as a motive power vertical 
winding engines were adopted, but these have long since 
given way to the horizontal type. All winding engines 
of any size are fitted with both steam and foot brakes, so 
that the engineman is able to hold the cages at any point 
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in the shaft. At all collieries a safety appliance is 
fitted to the winding engine, which automatically shuts 
off the steam and applies the brake if the speed of 
the engine exceeds a fixed limit during any part of the 
winding ; thus the danger of the engineman losing 
control of the engine through sudden illness is removed. 

A well-known appliance of this description is the 
* Visor,’ which controls the speed of the engine and 
comes into action before any damage is done if the 
engineman starts in the wrong direction, or if the cages 
are overwound. The winding drum may be either 
cylindrical or spiral in shape; the former offers no 
advantage to the engine, but is the most general owing 
to certain disadvantages of the latter type. Cylindrical 
drums are made up to 24 feet in diameter ; the sides 
‘are usually built up of steel and joined by timber 
“ lagging ’”’ on which the two winding ropes coil and 
uncoil. 

Electrically driven winding engines have been in 
operation for some time at several collieries in France 
and Germany, but little progress has been made in this 
country. This is chiefly due to the high class of steam 
engine available for winding purposes, and the character 
of the work to be performed when winding. Another 
stumbling-block is the heavy initial cost of the plant. 
There are several systems of electric winding; the 
Iigner and the Westinghouse being perhaps the best 
known. | 

The illustration on page 54 shows the first large 
direct-connected electrically driven winding engine put 
into operation in this country; the installation being 
carried out by the British Westinghouse Company at 
the Maritime Pit of the Great Western Colliery Company. 
When operating at full ioad the engine makes 70 winds 
per hour, raising a net load of 24 tons from a depth of 
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1,110 feet, or 175 tons of coal per hour. A special 
‘feature of the installation is that the power is applied 
to the winding drum by a three-phase motor, taking 
direct current from the mains and not through trans- 
forming apparatus as with systems previously put 
forward for this class of work. The winding engine 
consists of a spiro-cylindrical drum of from 7 feet 6 
inches to 15 feet in diameter, designed for a rope 54 inches 
in circumference, and drawn by a direct-connected 
three-phase motor of a normal capacity of 700 horse- 
power. The winder is equipped with a compressed-air 
brake, recording tachograph, and devices for preventing 
overwinding. Overload-winding is also automatically 
stopped in case of failure of the electric or air supply. 

Up to a comparatively recent date the headgear, on 
which are fixed the winding pulleys, was constructed 
of timber, usually pitch-pine, but steel has been used 
at a great many new mines during the last few years. 
The first cost of a steel headgear i is certainly more than 
for one made of timber, but it is far more suitable for: 
quick winding and heavy loads, especially from great ° 
depths, besides lasting considerably longer and being 
practically . fireproof. This, in itself, is a. _ great 
consideration from a safety point of view. 

The height of the frame from the banking level 
depends to a great extent on the type of cage, an 
average height being 60 feet. The winding pulleys, 
the centres of which rest upon the main legs of the 
headgear, are generally made the same diameter as the 
winding drum ; the larger sizes are made in segments 
bolted together. For ordinary loads the rim and boss 
are made of cast-iron, but when the load is excessive | 
wrought-iron and steel are sometimes. used. The cages. 
in which the full and empty tubs are raised and lowered 
in the shaft are made of steel for the sake of lightness, 








By permission of - . Fletcher, Burrows & (o., Lid. 
A MODERN STEEL HEADGEAR 
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There may be from one to four decks in a cage, and 
each deck may hold from one to four tubs. A common 
form is the three-decked cage holding three tubs in’ each 
deck. A roof is fitted to the top deck for the protection 
of the workmen when riding up and down the shaft, 
and under the Mines Act of 1911, gates have to be 
provided at the ends which previously were quite open. 
At the more modern collieries where very large outputs 
are obtained, the several decks of the cages are loaded 
at the shaft bottom and unloaded at the surface 
simultaneously, © | 

The winding ropes, which are connec to the top 
of the cages by short chains and pass over the headgear 
pulleys to the winding drum, are made of plough steel 
and may be similar in form to an ordinary wire rope ; 
that is, made of six strands twisted round a hemp 
core, or of a special form known as “ locked coil.” In 
this form the inside strand is built up of ordinary round 
wires, but the outer coils are of special shaped wires 
so fitted as to interlock one with another, and form: a 
‘smooth outer surface, the rope pepe Dn 4 a flexible 
rod of steel. 





SURFACE ARRANGEMENTS 


CHAPTER XI 
BANKING AND SCREENING 


THE proper laying out of the surface arrangements at 
a colliery is almost as important as the setting out of 
the underground workings. The extent of the plant 
is largely influenced by the daily output and the quality 
of the coal mined. At many collieries, coal is wound at 
both the upcast and downcast shafts, the coal being 
brought to a common pit-bank. Thirty years ago, when 
the best and cleanest seams were worked, there was very 
little cleaning as understood at the present day. At 
many collieries the whole of the coal was tipped direct 
into carts or wagons without any pretence at screening 
or cleaning. With the exhaustion of the better class 
seams and the working of dirty and inferior ones, clean- 
ing plant of a more or less elaborate nature has been 
installed at many mines with a view of obtaining 
as good a price as possible for the fuel. The illustration 
on page 60 is a sketch-plan of a common form of banking 
and tippling arrangement. The track from the winding 
shaft to the weighing machine is graded so that the 
full tubs run of themselves to the machine where 
they are weighed, afterwards running into tipplers 
where the coal is emptied out of the tub on to the 
screen. Side-tipplers have now quite superseded 
the old-fashioned end-tippler, and may either work 
mechanically or by gravity. An excellent type worked 
on the latter principle is one capable of holding 4 tubs 
at a time, and only needing one small boy to operate it. 


59 


sINVG NUHGON 4O NV1d-HOI} 








We eave Sone esse 
Senta see webb FU 


’ 
a 
a ee ee om eases eo 
4 
. 4 


=e ase e 


Vols 
SIMS Te Bees 





I 





age menqaweses pe 
= 
© 
o 


- BANKING AND SCREENING a oe 61. 


The. empty tubs pass. out at the back of the tippler: 
and run by. gravity to the creeper chain, by means of 
which they are raised the requisite height to permit of 
them running back to the empty side of the shaft. The 
average gradient of the roads is about 1 in 50. Another 
arrangement is to raise the full tubs by a creeper chain 
(after. they have passed over the weighing machine) 
sufficiently high enough to run through the tipplers and 
back to the shaft. The number of tipplers depends on 
the daily output or the number of seams worked. Each 
seam is treated separately, and has its own independent 
screening arrangements. 

In the earliest screening plant the idea was simply 
to divide the coal into two sorts—large and small—with 
‘no arrangement for picking out the dirt before the fuel 
was put into wagons. The screens consisted of shallow 
troughs fixed at an inclination of from 1 in 2 to 1 in 3; 
the bottom being formed of fixed bars, spaced according 
to the size of coal it was desired should pass through. 
The large coal passed down the screen into the wagon, and 
the small fell through the bars into a hopper underneath, 
where it was filled into wagons or taken to the boilers. 
This simple method of screening is now replaced in alt 
but the smallest of collieries by some type of improved 
screening and cleaning plant of which there are several. 

One of the best-known forms of screen is the shaking 
or jigging screen, which is used at almost all collieries 
of any importance. The screen consists of an iron pan, 
the bottom of which is covered with wire mesh or 
perforated iron plates, the size of the mesh or perfora- 
tion depending on the size of coal required. As the coal 
is tipped on to the screen, the latter is given a quick 
‘to-and-fro movement by means of two eccentric rods 
connected to the screen and worked by a small engine. 
The shaking motion, together with the slight inclination, 
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tauses the coal to move slowly along towards the end 
of the screen. The several sizes of coal made vary at 
different collieries according to the quality ‘of the coal 
worked, and the demands of the consumers. At most 
large collieries at least four sizes are made: “ slack,”’ 
‘nuts,’ “cobbles,” and “round-coal.’”’ There are 
collieries in the Midlands, however, where as many as 
ten different sizes of coal can be obtained. | 

A common arrangement where four sizes are desired, 
is to have each screen fitted with three different sizes 
of openings, the smallest size being at the upper end, 
through which the smallest coal or slack passes and falls 
on to a slack belt or into a hopper. Lower down the 
screen the openings are a little larger, and through 
these the nuts pass on to a travelling belt. The largest 
size of opening for separating the cobbles from the 
round coal is at the lower end of the screen ; the cobbles 
fall through the openings, and are delivered on to 
another belt. All the round-coal left on the screen 
passes off at the lower end on to a separate travelling. 
belt. At some collieries the small coal is further. 
sorted into two or three different sizes by a separate. 
screening arrangement. The small coal from the main 
screening plant is conveyed by a belt to the auxiliary 
screen and divided into ‘ * peas, ” “slack,” and “ dant.’” 
The last named class of all is very small coal indeed, 
and is not generally filled into wagons for sale, but is 
used at the colliery boilers for steam raising purposes. 
The “‘ peas’ and “‘slack”’ pass from the screen into 
hoppers, and are loaded into wagons. : 

A picking or travelling belt is an endless belt of iron 
plates, wire mesh, or canvas, on to one end of which is. 
delivered the coal from the screen. The coal is carried 
slowly along on the belt, which is supported by rollers, 
and men, women, and boys, stationed at each side, pick 
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out any pieces of shale, stone, or inferior coal. Picking 
belts are generally provided for round coal, cobbles 
and nuts; iron plates are used for round coal belts, 
and wire mesh or canvas for the smaller sizes of coal. 
Belts are made up to 100 feet in length, though 60 feet 
is about the average. The width varies from 2 feet 
6 inches to 4 feet, and the speed from 20 to 50 feet per 
minute, The clean coal falls off the end of the belt on 
to a lowering arm, and is delivered gently into the wagons 
underneath. The arm or jib can be raised or lowered 
by means of a chain and small winch, so that the coal 
is put into the wagons with practically no fall, and with 
the minimum amount of breakage. Each tippler has its 
own screen, picking belt, and lowering arm, and where 
coal is raised from different seams which are to be kept 
‘separate, a tippler is provided for each seam. 

At some collieries horizontal conveyor screens are 
now used in preference to the inclined shaking screens, 
A conveyor screen is really a combined picking belt. 
and screen, and, like the ordinary shaking screen, is given 
a to-and-fro motion. A well-known type is the Marcus 
conveyor, It consists of a mild steel trough abou 
30 feet long and 3 feet 6 inches wide, the bottom: ‘of 
which is fitted with bars, The trough is carried on 
rollers, and receives a peculiar reciprocating motion 
from the driving mechanism. This causes the large 
coal to be conveyed along the trough, whilst the small 
falls through the bars into hoppers. The large coal 
passes off the end of the conveyor, and down a lowering 
arm into wagons. As the screening plant is horizontal, a 
considerable amount of head room is saved as compared 
with the ordinary jigging screen. . 
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CHAPTER XiL 
COAL-WASHING- 


SMALL sal or élack was. washed years ago at those 
collieries where coke was produced, but the washing 
arrangements were generally of a very simple character. 
In the majority of cases the plant carried out its purpose, 
namely, to reduce the percentage of ash in the coke; 
but it had several more or less serious defects, the chief 
of which was the large quantity of water required, and 
the loss of a certain amount of coal during the process, 
With: the gradual exhaustion of the cleaner and better 
class seams in many districts it has become necessary 
to install costly washing plant for the better cleaning 
of the inferior coal, so as to send it into the market in 
as good a condition as possible. On the. Continent. 
the system of washing the larger sizes of coal has been 
in use for years, but it is only within a comparatively 
recent date that large plants for a similar purpose have 
been erected in this country. 

The principle of coal-washing is based on the: difference 
between the specific gravity of coal and that of the im- 
purities mixed with it. The average specific gravity of 
coal is 1:3, and of the dirt mixed with it, such as shale, 
clay, etc., 2 '3.. If a quantity of, say, coal and shale of 
similar size were dropped into a tank containing water, 
the shale, by reason of its greater specific gravity, would 
fall through the water at a higher velocity than the 
coal, and thus form a layer at the bottom of the tank, 
with the coal resting on top of it in a separate layer. 
It must be borne in mind that whilst the washing of 
coal will free it from such impurities as. shale,. bass, 
and ironstone, no.-arrangement has yet been devised. 
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which will separate impurities forming part of the coal 
‘itself, such as phosphorus and sulphur. The percentage 
of sulphur may be lowered slightly by washing, but 
that of phosphorus very little. — 

The earliest form of coal-washer consisted of a wooden 
trough, about 100 feet in length, 30 inches in width, 
and 12 inches deep, fixed at an inclination of about 
1 in 20. The small coal was put in at the top of the 
trough, and was gradually carried down to the bottom 
by a stream of water. Small doors, or dams, about 4 
inches high, were fixed at intervals across the trough for 
the purpose of retaining the pieces of dirt; the coal, 
being lighter, was carried over the doors to the bottom, 
where it was caught in a hopper and drained before being 
taken to the coke ovens. Many improvements have 
been made in the original type, and there are now 
several well-known trough washing-machines of English 
manufacture giving every satisfaction. 

In the Elliott trough-washer the coal is first elevated 
on to a screen over the troughs, and separated into two 
or three sizes, each being delivered on to a preliminary 
washing table, which takes out the rougher or larger 
sized dirt in each sort of coal before it is delivered 
into the washing troughs. The troughs are made. 
of sheet steel, wrought or cast-iron, the bottom being flat 
and the sides sloping outwards; the width at the 
bottom is 27 inches, and at the top 39 inches. At 
each end of the trough two sprocket wheels are fixed, 
which carry two endless chains, to which serrated 
scrapers are fixed at suitable distances from each 
other. These scrapers are of the same section as the 
lower part of the trough, and travel along to the upper 
end of the trough, which is always fixed at an inclination 
of 1 in 12. The scraper chains are endless and are 
driven by. the sprocket wheels at the upper end, and 


run back over the trough; roller brackets being 
bridged over to carry the chains to the sprocket wheel 
at the lower end. 

To. obtain the best results from coal-washing, the 
fine dust should be removed from the coal before washing, 
as the dust renders the water too dense to properly wash 
small sizes, besides increasing the amount of ‘‘ smudge.” 
If the coal is to be used for coking, the: dust taken 
out can be added after washing. On the Continent 
great attention has been paid for many years to the 
improvement in coal-washing machinery, and there are 
now at many British collieries very costly and elaborate 
washing arrangements of continental design. The 
majority of foreign washers are not on the trough 
principle, but of a type known as ‘‘ jiggers.’’ These were 
first used for ore-washing, but were afterwards tried, 
with considerable success, for the washing of coal. 

The ordinary jigging machine consists of a washer-box 
divided into two unequal compartments connected at 
the: bottom. Close to the bottom of the larger of the 
compartments is a perforated plate or wire mesh on 
which the unwashed coal is placed. The washer-box is 
filled with water so that the coal is covered to a depth 
of about 10 inches. A piston is fitted in the smaller 
compartment, and is made to move up and down.at 
the rate of about 70 strokes a minute. The pulsating 
movement given to the water causes it to raise and lower 
the coal and dirt lying on the grid. As the dirt is 
heavier than the coal it gradually separates from it, 
and forms:a layer on the grid, whilst the washed coal lies 
in a separate layer on the top of the dirt, and is from time 
to’time washed out through an opening fixed about 
12 inches. above the. grid, the dirt being carried away 
through another opening a little lower down. To wash 
very small coal a. modified jigging machine is used 
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known as the “ felspar ’’ jigger. A layer of felspar about 
3. inches thick is laid on the grid, the openings of which 
are large enough to allow the dirt to pass through. The 
pulsating action of the water causes the dirt and coal 
to separate in the usual way, but the dirt gradually 
finds its way through the bed of felspar and the grid 
to, the bottom of the box, whilst the coal is carried over 
the opening above the grid as in the ordinary jigger. 
In almost every type of coal-washing machine the coal 
is divided into sizes before washing. One well-known 
exception is the-washing system designed and perfected 
by Mr. F. Baum, of Westphalia. In this system any 
coal below 34 inch mesh is washed without previous 
classification in the washer box. This system, which was 
brought out about 1902, has met with great success in 
different parts of the world, and several installations 
are at work in the United Kingdom. 
In the Baum system compressed air is used instead 
of a piston to produce the pulsation of the water in the 
washer box. The coal to be washed may be any size 
below 3} inch mesh (or smaller mesh to suit any par- 
ticular requirements). The coal is brought in wagons 
to the washery building, where it is emptied into a 
hopper. A bucket elevator raises the coal to the top 
floor of the washery, and delivers it down a shoot into 
a washer-box. Here the coal is separated from the 
heavier dirt which passes down an enclosed passage to 
a dirt elevator. The coal, along with the lighter dirt, 
overflows into a second washer-box for a further treat- 
ment, the dirt finding its way to another dirt elevator. 
Any small dirt passing through the grids is conveyed 
by dirt worms to bucket elevators and deposited into 
dirt bunkers. The bunkers are perforated so as to 
allow the contents to drain to some extent. The washed 
coal is carried from the washer-box by the washing 
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water through an opening’ above the grid, thence along 
a trough to a classifying drum of large diameter. The 
drum is fitted with superimposed sieves, and the. 
screening is facilitated by a current of water, which 
forces the coal through the holes of the different 
sieves of the drum. Each size of coal, with the 
exception of the smallest, falls into troughs and is 
carried by a jet of water on to draining boxes, and 
finally into storage hoppers, there to be loaded into 
wagons. The smallest size of coal is carried along with 
the washing water, and collects at the bottom of the 
drum casing. It is elevated to a fine-coal washing-box 
and subjected to a second treatment, to remove the 
last traces of dirt, as the coal, which is usually % inch 
cube, is used for coking purposes. The washed fine-coal 
accompanied by the washing water, passes along a trough 
and shoot on to a draining conveyor where the water 
is drained off and at the same time clarified. 


CHAPTER XIII 
‘COKE-MAKING 


WHILST coal has been mined in this country for hundreds 
of years, it was practically only used for domestic pur- 
poses up to about the sixteenth century. Iron-making 
(at that time one of the most important industries 
of the kingdom) was carried on with the aid of charcoal, 
but the rapid exhaustion of the timber resources in 
many districts caused an Act to be passed in 1558 pro- 
hibiting the felling of timber for burning iron, except 
in one or two counties, and attention was therefore 
paid to the substitution of coal for charcoal. An 
attempt was first made by Dud. Dudley in 1618, but it 
was not until 1733 that Abraham Darby, of Coalbrook- 
dale, succeeded in using coke for iron smelting. The 
increasing demand for coke from that date was one of 
the factors which assisted to a great extent in the 
development of the coal industry. 

For many years the preparation of coke from coal was 
carried on in a most primitive and wasteful manner. 
The coal to be coked was first arranged into circular or 
rectangular heaps on the ground, and almost or wholly 
covered with a wet layer or fine coke-dust or earth. To 
provide a supply of air, channels were left in the heaps 
just above ground level, and connected to one or more 
upright chimneys or holes in the centres. The chimneys 
were provided with cast-iron lids for making them. air- 
tight when required. To ignite the coal, pieces of burning 
wood or coal were dropped down the chimney, and the 
fire gradually spread outwards through the heap. The 
covering of damp coke dust was kept as air-tight as pos- 
sible during this time, and as soon as the smoke ceased 
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to issue from the chimney ‘all openings were blocked up 
and the heap covered with wet earth. Improvements 
were made in this wasteful method from time to 
time, and about 1620 the * beehive a coke oven was 
introduced. | 

In the earliest type of beehive ¢ oven the heated gases 
given off during the distillation of the coal were allowed 
to escape direct into the atmosphere, but as time went 
on it was found advantageous to use the hot gases for 
steam raising by connecting the ovens to the boilers, and 
attempts were made by several persons to design 
beehive ovens with a view to the recovery of the 
by-products. In 1862 Pernolet patented a process 
“to utilise the products of distillation of coal so as to 
reduce the price of coke.’’ Unlike the ordinary form, 
no air was admitted, and the heat was applied externally 
by burning the waste gases in flues underneath the oven ; 
the volatile products being carried off through pipes 
fixed in the dome. 

A battery of ordinary beehive ovens is made up of 
two rows of chambers placed back to back, with a main 
flue running down the centre, connected to: each chamber 
by an opening. The ovens are each about 11 feet-in 
diameter and 7 feet in height. They are dome-shaped, 
and built of fire-brick so as to withstand great heat. 
An opening, about 18 inches diameter, is provided at 
the top of each chamber for charging purposes.. In. 
front is a doorway for withdrawing the coke, and this i 1s. 
made almost air-tight whilst coking is in progress. Fine 
coal or “slack” is put through the opening at the top 
until almost level with the top of the doorway ; this is 
then bricked up with the exception of one or two small 
openings left for air. As soon as the coal in the oven is well 
alight all openings are made up, and the gases generated 
are led by means of the main flue to the boilers. After 
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an interval, which depends on the size of the charge, 
the door is pulled down, and the red hot coke inside the 
oven cooled down with water and drawn out with the 
aid of a long rake. 

The beehive oven produces an excellent coke, 
but is wasteful in many respects. A portion of the 
fixed carbon in the coke is consumed, due to the admit- 
tance of air into the oven whilst coking is in operation, 
and the valuable by-products contained in the gases are 
either burnt away in the oven itself or at the boilers. 
Modifications of the beehive oven, such as designed 
by Pernolet for the recovery of by-products, have been 
used in this country and abroad with a considerable 
measure of success, but of recent years—particularly at 
Continental collieries—the beehive oven and its modifi- 
cations have been superseded by some type of retort 
oven. The installation of a by-product coking plant 
entails a far higher expenditure than the ordinary 
beehive type, but the recovery of the by-products very 
soon enables a reasonable return to be made on the 
capital cost. The chief by-products are ammonia 
liquor, tar, and benzol. From the first-named is pre- 
pared sulphate of ammonia, used extensively as a 
fertilizer for cereals, besides other ammonia salts. 
From the tar is extracted pitch and heavy oils. Benzol 
is used in the manufacture of explosives, and from it is 
derived aniline, which is used extensively in the colour 
industry. 

In the modern retort oven the air is excluded alto- 
gether, and the gaseous products are driven off by 
external heat. The by-products are drawn off by 
exhausting machinery, and extracted by a special 
recovery plant. For a long time there was an unreason- 
able prejudice against coke made in retort ovens, but 
this has been gradually overcome. The coke obtained 
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from the earlier type of retort. oven was of a more or 
less black appearance, and on that account was thought 
to be of an inferior quality to the silvery grey coke 
obtained from the beehive oven. The appearance of 
retort-oven coke has been considerably improved upon, 
and it is now admitted that as regards quality there is 
little or no difference between the two classes of coke. 

The first battery of retort ovens in Great Britain 
was erected in 1882 by Messrs. Pease and Partners at 
their collieries in Durham, and was of the Simon Carvés 
type. At the present time there are about 16,500 coke 
ovens at work in this country, including those at gas 
works, and at two-thirds of these, by-products are 
recovered. Retort ovens may be broadly divided into 
two types; horizontal and vertical-flued ovens. Among 
the best known of the former are the Semet-Solvay, 
Colin, and Huessener. The Simon Carvés, Kopper, 
Otto-Hilgenstock, and Otto-Hoffman ovens have vertical 
flues. 

A description of the Simon Carvés’ system is given 
for the purpose of explaining the working of a modern 
coking plant. There are two types of ovens in this 
system, regenerative and non-regenerative. -Ovens 
with regenerators are designed to obtain from the 
coal a large amount of live gas over and above the 
quantity necessary for heating the battery: This 
surplus quantity is reduced as very hot air is used 
to obtain the combustion of the gas, but, on the other 
hand, the waste gases leaving the regenerators on their 
way to the chimney are not hot enough to be used for 
steam raising purposes. When it is desired to drive 
gas-engines with the live spare gas from the ovens, or 
to use this gas as an illuminant or otherwise, it is better 
to adopt ovens with regenerators. When, however, 
it is proposed to obtain a large amount of steam from 
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the waste heat from the ovens, the non-regenerative 
type is preferable, but in this case the amount of spare 
live gas in excess of that required for heating the battery 
is reduced. A battery of ovens consists of from 35 
to 50 long, narrow, rectangular chanibers, erected on 
a strong concrete bed. Each chamber is 32 feet 
9 inches long, 8 feet 2 inches high, and 20 to 22 inches 
wide. The charge of about 114 tons is put in by hand 
through holes in the top of each chamber, or by means 
of a machine which first compresses the charge to a 
solid cake, and afterwards delivers it into the oven 
through one of the doorways provided at each end. 
When a chamber is charged, the doors are closed and 
plastered with puddled clay to make them air-tight. 
The chambers are always maintained at a red heat by 
the burning gases in the horizontal and vertical flues 
surrounding them, and distillation of the coal commences 
at once. The gases generated are drawn off into a gas 
collector, afterwards passing through cooling and washing 
apparatus, with the aid of mechanical exhausters, and 
are led back to the heating flues. The coking process 
takes from 36 to 48 hours, according to the quality of 
the coal, and when completed the end doors are opened, 
and a ram (which can be fitted on to the compressing 
machine if the latter is used) forces the red-hot coke 
out of the oven on to the coke bench, where it is cooled 
down with water either by hand or by the aid of a 
quenching machine. | 
Until quite recently the method of recovering the 
by-products in connection with coke ovens was similar 
to that adopted many years ago. The process resulted 
In a loss of heat, and attempts have been made to dis- 
cover a more economical and “ direct ”’ process, by which 
the waste of heat can be avoided. 


In the Simon Carvés direct “ process” the gases 
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given off during the carbonisation of the charge in the 
oven are first collected and exhausted into a centrifugal 
separator. This machine is of the cyclone type, without 
any moving parts, and in it the heavier and denser tars 
are removed. Afterwards the gases pass into a dynamic 
centrifugal separator where the lighter and more fluid 
tarry matter still contained in the gases is separated. The 
tars from both extractors are collected and drawn into a 
special collecting tank. The gases, which are now free 
from all traces of tar, are taken through an exhauster into 
a saturator, in which the ammonia is caused to combine 
with sulphuric acid to form sulphate of ammonia. This 
crystallises from the liquid, drops to the bottom of 
the saturator box, and is raised by an elevator and 
deposited on to a draining table, where all superfluous - 
acid is separated from the sulphate and runs back into 
the saturator. The sulphate is afterwards taken from 
the draining table into a centrifugal dryer, where it is 
thoroughly dried and then put into the store-room ready 
for sale. 

In this process, condensing and scrubbing plant, cool- 
ing water, liquor circulating pumps, and tanks for 
the decantation and storage of the liquor are dispensed 
with. As no ammoniacal liquor is formed during the 
process, ammonia stills, liquor superheaters, lime mixing, 
pumping machinery, and lime settling tanks are not 
required. Whenever it is desired to recover the benzol 
contained in the gases or to use some of the gas in gas- 
engines or for lighting, the whole or a portion of the 
gas must be cooled down after it has left the ammonia 
recovery plant. | 


‘CHAPTER XIV 
AERIAL ROPEWAYS 


AERIAL ropeways now form part of the surface plant 
at several collieries, both at home and abroad, for carry- 
-ing out such operations as conveying dirt from the pit 
bank or washery to the dirt heap ; conveying small coal 
to the washery and from thence to the coke ovens. This 
system possesses many advantages compared with other 
means of transport, especially when the collieryis situated 
in rough and mountainous country, as. often occurs 
abroad, and where it would be impracticable to construct 
railways or roads except at great expense. It has been 
installed in this country when owing to buildings, roads, 
streams, etc., other means of conveyance would have 
proved exorbitant in cost. An aerial ropeway does not 
interfere with any traffic beneath; it is not subject 
to stoppages on account of floods or falls of snow, and 
can work as well during the night as in the day. An- 
other advantage is that there is very little interference 
with the surface over which the ropeway passes. No 
great purchase or lease of land is necessary, as the 
supports for the rope are placed at comparatively long 
intervals and occupy but a small space, and the inter- 
vening ground is free for agricultural or other purposes, 
the rope and buckets travelling at such a height above 
the surface as not to interfere in any way with workmen, 
buildings, or cattle in the fields below. Only a right of 
way is necessary from trestle to trestle for the purpose 
of examination and lubrication of the working parts. 
Broadly speaking, there are two distinct types of 
aerial ropeway: (1) That in which the loads are sus- 
pended from carriers or small trollies running along 
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fixed rail cables and turned or controlled by a separate 
traction rope. (2) That in which a single endless con- 
stantly-turning rope not only supports the loads, but 
carries them along. 

The advantages claimed for the latter type are that 
it is simple in. construction and manipulation, and 
altogether gives better all-round results as regards wear 
and tear. When, however, very steep grades have to 
be overcome, or for short distances where heavy quan- 
tities have to be conveyed, the double system is perhaps 
the best. | 

In the single rope system, an endless-rope is used, 
which may be either self-acting or driven by an engine, 
according to the difference in inclination between the 
terminals, The power may be either steam, oil, gas or 
electricity. The rope is taken round a driving pulley 
three or four times, and is supported at intervals by 
wooden or steel trestles, on the top of which are fixed 
the pulleys on which the rope runs. The loading station 
is usually a low structure built on the ground level to 
facilitate loading from shoots, etc., whilst the unloading 
station is often elevated for the convenience of emptying 
the buckets into wagons, kilns, etc., or for the formation 
of a stock heap. Intermediate loading or unloading 
stations can be arranged, and the buckets can, by means 
of shunt rails at terminal or intermediate stations, be 
diverted in any required direction for loading or un- 
loading. The buckets, after being emptied, pass round 
on to the return rope, and are taken back to the loading 
station. To keep the rope at a proper tension it is 
taken round a pulley fitted in a wooden frame working 
on wheels or slides. Weights are attached to the back 
end of the carriage, and any slack rope is immediately 
taken up. 

The illustration on page 79 shows an aerial ropeway 
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(single rope system) constructed by Ropeways, Limited, 

for the removal of pit rubbish at a colliery in South Wales. 
The plant has a nominal capacity of 100 tons per hour, 
but in actual working frequently deals with 140 tons 
per hour. The.dumping frame is fitted with gear for 
raising it and moving it longitudinally, and the frame 
is raised or moved forward as required. 


| CHAPTER XV | 
THE MANUFACTURE OF BRIQUETTES 


THE making of coal briquettes was first attempted 
during the reign of Queen Elizabeth, and numerous 
patents have been taken out since then, but only a 
few have proved of any commercial success. The 
manufacture of briquettes from fine coal is not carried 
on in the United Kingdom to anything like the same 
extent as on the continent, where the industry, par- 
ticularly in Germany, has become quite an important 
one. The majority of the plants at work in_ this 
country are in South Wales, and the greater portion 
of the output is used by the Navy for reserve pur- 
poses in hot climates,. as this kind of fuel is said to 
stand better than Welsh coal. A large quantity is 
also exported to the continent for domestic purposes, 
and to tropical countries for use on railways, etc. 
The output from the whole of the plants in the United 
Kingdom is.at present about 2,000,000 tons, and out of 
this, 1,700,000. tons are exported, principally to Italy, 
France, Spain; and Brazil. The making of briquettes 
by hand was explained so far back as 1776 by a German 
named Jars, who described in a publication the making 
of briquettes by mixing small coal with loam. 

The first briquette plant in France was erected in 
1842 at Béraud, and by 1867 there were 31 such plants 
at work, producing over 714,000 tons annually. The 
production in France now reaches 3,000,000 tons a year. 
A great portion of this is consumed by the Navy, and 
the different railway companies. Up to 1880 very few 
plants were at work in Germany, but from that time 
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rapid developments have taken place, and now Ger- 
many heads the list in the world’s production. . In 
1885 there were about 140,000 tons of true coal, and 
about 1,000,000 tons of brown coal briquettes made. 
Now the production amounts to 16,800,000 tons of 
brown. coal and 5,000,000 tons of true coal briquettes. 
‘Briquettes are manufactured in Belgium, but, like the 
United Kingdom, the greater portion of the output, 
which amounts to 2,700,000 tons, is exported. They 
are also made on a small scale in Austria-Hungary, 
Spain, Italy, Russia, and Holland, and a few machines 
have been recently erected in China, India, and Australia. 
Several briquetting plants have been erected in the 
United States, where the yearly output is about 360,000 
tons. It may be of interest to give the specification issued 
by the French Navy and the Belgian State Railway as 
to the manufacture and quanty: of briquettes used by 
hen 
“ (1) The briquette must be hard, homogeneous in 

density and size, only very slightly hydroscopic, and 
it should burn almost without smoke or odour, (2) The 
dust or breakage caused by handling and transportation 
should not exceed 5 per cent. (3) The specific gravity 
should not be less than 1:19. (4) The briquette should 
ignite readily, burn with a cheerful flame, and retain its 
shape until completely burned. (5) The ash should not 
exceed 9 per cent., and the evaporation results should 
at least equal those of the best lump coal, from the 
screenings and dust of which the briquette was made. 
(6) The quantity of hard pitch to be used as a binder 
should amount to 8 per cent., and the weight of a 
sample briquette should not exceed 22 Ibs.” 

Briquettes are made in all shapes, but perhaps the 
most convenient for use on railways, steamships, etc., 
is the rectangular shape, weighing from 4 to 20 Ibs. 
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each. For domestic purposes small cylindrical, ball 
and egg-shaped briquettes are the most popular,. of 
about 5 ounces in weight. The heating power depends 
on the quality of the coal used, and the binding material. 
So far the most suitable binder is pitch obtained by 
the distillation of coal tar. Many attempts have 
been made with other mixtures, but with little success. 
Messrs. William Johnson & Sons, of Leeds, recently 
supplied the Italian naval authorities with a briquette 
machine guaranteed to produce 150 tons per day of 
rectangular briquettes, weighing approximately 7 Ibs. 
each, or, if required, “ eggettes ” of about 5 ounces in 
weight. | 

In this machine the coal is first of all delivered into 
a softener, where any superfluous moisture is driven 
off, and the coal made into a suitable condition for 
briquetting. From the softener the coal is elevated 
into a hopper under which is a mixer and measurer. 
The pitch is delivered into a hopper, and is passed through 
a machine, where it is broken into small pieces. It is 
then elevated into a storage hopper, and from there 
passes nto a mixing and measuring appliance. This 
latter arrangement is so speeded as to carry forward the 
proper amount of coal and pitch, and at the same time 
thoroughly mix the two constituents. The mixture then 
passes into a disintegrator, where it is ground into a 
fine powder, and is by means of an elevator delivered 
into a cooking chamber. The pitch is here melted by 
the injection of steam at the proper temperature, and 
the whole forms a semi-plastic mass. From the cooker 
the material is delivered into the briquette press which 
makes and moulds the briquettes, and delivers them on 
to a conveyor. When cool, the briquettes are ready 
for loading into wagons or for being consumed. 


CHAPTER XVI 
THE EXPORT OF COAL 


In 1913 almost 73} million tons of coal were exported 
from this country. This does not include bunker coal, 
which amounted to another 21,000,000 tons. Between 
the years 1914 and 1918 important markets for export 
coal were cut off by military operations, and the export 
trade to such markets as were still open was governed 
entirely by naval and military considerations. It is 
to be hoped that the coal export trade will right itself 
in the near future, as this is a matter of very great 
importance in itself and in its relation to general com- 
merce, as it enables food and raw materials to be 
imported at cheap return freights. 

The six ‘principal coal shipping ports of the United 
Kingdom, according to the amount of coal exported, are 
Cardiff, Newcastle and South Shields, Hull, Newport, 
Sunderland, and Blyth. Cardiff is now the premier 
shipping port of the world, and the main outlet for the 
great South Wales coal-field. Newport is another out- 
let for the same coal-field. Hull is the principal port 
for the Yorkshire and Midland coal-fields. The coal 
trade of this port has developed rapidly within the last 
few years, concurrent with the opening out of the great. 
South Yorkshire coal-field. The ports of Newcastle 
and South Shields, Sunderland, and Blyth, are the chief 
outlets for the Northumberland and Durham coal- 
fields. Other British ports of lesser importance are 
Glasgow, Swansea, Methil, Grimsby, Goole, Port Talbot, ; 
Hartlepool, and Grangemouth. . 

The table on page 85 shows the quantity of coal 
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exported from the United Kingdom from 1913 to 
1918. 

The coal handling plant is often of an elaborate 
description where fuel is shipped in large quantities, 
so as to permit of its being dealt with in the most 
expeditious manner possible. One form of loading 
arrangement consists of a shoot and movable spout, 
by means of which the coal is discharged into 
the ship’s hold. The coal wagons are provided with 
bottom doors, out of which the coal falls and slides 
down the shoot, along the spout, and into the hold. 
With end-door wagons a hydraulic arrangement is. 
provided to tip the wagons up. Powerful cranes are 
sometimes used which lift a wagon, or parts of it, bodily, 
right over the hold. A system of elevators and belt 
conveyors is adopted at some ports by means of which 
the coal is first emptied from the wagon into the hopper 
of an elevator, then raised a certain height, where it is 
discharged on to an endless belt conveyor, carried along, 
and discharged into the vessel by a special form of 
shoot which can be altered to suit the height of the vessel, 
and can also be adjusted radially to reduce the epieuuk 
of trimming. 

The rapid loading of ships with a minimum amount 
of breakage of the coal has been given great consideration 
in recent years, and several patent coal-shipping appli- 
ances have been designed and erected. One well-known 
arrangement which has met with much success is the 
Lewis-Hunter patent coal crane, which is used at 
Cardiff. Screened coal. shipped by this appliance is 
claimed to be equal to double-screened coal shipped by 
the usual methods. Three or more cranes can be worked 
simultaneously into one vessel, and as much as 330 tons 
have been loaded by one crane in an hour, and 6,715 tons 
have been shipped into a vessel in eleven hours. 
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The coal is emptied from the wagons into a rec~ 
tangular iron bin, pyramidal in shape, with a movable 
bottom. The empty bin is first lowered into a pit, 
the full wagon is brought on to a platform at one end 
of the pit, and the coal is tipped into the bin by a 
hydraulic tilting apparatus. The wagon, when empty, 
is taken off, shunted along with other empties, and 
another full one brought on to the platform. Whilst 
this is being done, the full bin is lifted by the crane, 
swung over the side, and lowered into the ship’s hold. 
When the bin almost touches the bottom of the hold, 
the pyramidal bottom is lowered out, and the coal, 
sliding down the enclosed sides, is deposited very gently 
into the bottom of the hold. When empty, the box. 
is raised by the chain and lowered into the pit to be 
filled with coal again. 

A special arrangement used at Blyth, and known 
as the Handcock anti-breakage appliance, consists 
of a vertical tube suspended from a crane so as 
to reach to any required depth in the ‘ship’s hold. 
On three sides it is enclosed, whilst the fourth is fitted 
with a series of telescopic doors, the top one of which 
is attached to a telescopic spout or shoot by an auto- 
matic coupling. The height of the anti-breakage appli- 
ance can be adjusted independently of the shoot, that 
portion of the vertical tube below the shoot being 
always closed by the telescopic doors, whilst that 
above is open to allow an arrangement known as the 
“‘retarder’’ to work, Steel trays, pivoted to endless 
chains, receive the coal and lower it gently but rapidly 
to the bottom of the apparatus, where it is deposited 
with very little breakage into the hold. The trays 
are actuated by the weight of the coal itself, and 
the speed is regulated by an automatic brake. The 
capacity of the anti-breaker is equal to that of the 
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shoot, 800 tons per hour having been loaded through 
one appliance. If required, the coal can be unloaded 
at the level of the dock into hoppers below its surface. 
The coal is then raised by a conveyor and discharged 
into the shoot or. spout, the final discharge into the 
hold being regulated by the anti-breakage device. The 
whole of the machinery is erected on one structure, 
which travels along a pair of rails, so that the arrange- 
ment may be brought to either hold of the vessel. 
With two separate units of this description the two 
holds of a vessel can be filled simultaneously, and as 
much as 1,200 tons of coal can be loaded per hour. 

There are in use at continental ports self-propelled 
coaling vessels for bunkering liners. In one form, the 
hold is divided into a number of compartments, so that 
from 600 to 1,000 tons are carried. By means of sliding 
doors, the compartments empty themselves, one after 
the other, into the buckets of a conveyor, which run in 
a tunnel along the bottom of the vessel. The coal 
runs over an automatic weighing machine before it 
falls over into a receiver, from whence it slides down 
a shoot into the bunkers of the vessel. Sas 
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CHAPTER XVII _ 
BRITISH COAL-FIELDS 


‘A COAL-FIELD consists of a more or less large tract of 
country, the underlying rocks of which contain a varying 
number of coal seams, separated one from another by 
beds of shale, sandstone, etc. Although it is probable 
that the seams were deposited on a level surface, most 
coal-fields are found in the form of a basin, the seams 
out-cropping to the surface round the edges, and dipping 
towards the centre. The various seams ofa coal-field 
differ greatly in character and even an individual seam 
does not always maintain the same quality throughout 
the field. A notable instance of this is found in the 
case of the anthracite mines of South Wales, which 
change from anthracite in the north-western part of 
the coal-field to semi-bituminous in the centre, and 
ordinary bituminous in the south-east. From some 
individual seams two or more different qualities of 
coal are obtained. For instance, the Barnsley Bed, 
a well-known seam in the Yorkshire coal-field, supplies 
both gas, steam, and house coal. The thickness of 
coal seams varies from a few inches up to a great 
many feet. In the United Kingdom the thickest seam 
is the famous Ten Yard or Thick Coal of South Stafford- 
shire, which in some parts of the coal-field attains a_ 
thickness of 30 feet of almost clear coal. Abroad, seams 
of very great thickness are found. In India, beds 90 
feet thick have been proved, and in China the extra- 
ordinary thickness of 200 feet is vouched for. In 
Victoria a bed of brown coal 150 feet thick is- worked, 
| re 
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and at Tamaqua, in Pennsylvania, there occurs a a bed 
of anthracite 115 feet in thickness. 

Coal-fields have been proved and worked in many 
countries throughout the world, and the results of 
prospecting carried out during recent years have proved 
the existence of valuable tracts of coal-bearing rocks in 
localities which previously were supposed to possess no 
coal resources. It would appear from the discoveries 
chronicled almost daily in the press and _ technical 
journals, that, in the near future, coal will be proved to 
exist to a greater or lesser extent in practically every 
part of the globe. At the present time mining is only 
carried out on a very small scale in many codl-fields 
abroad, principally on account of transport difficulties. 
As these difficulties are gradually overcome by railway 
and other rapid means of communication, coal-fields 
now lying almost dormant will become centres of life 
and industry. | 

Practically the whole of the coal in the United King- 
dom is found in the upper part of the carboniferous 
system, known as the coal measures. The coal- 
bearing strata are generally found fairly close to the 
surface in the majority of the coal-fields, though from 
time to time extensions are found to exist under rocks 
of more recent formation. A notable example of this 
is the south-eastern extension of the Midland coal-field, 
where the coal measures are overlain by the Permian 
and Triassic rocks. 

The principal coal-fields of the United Kingdom 
(shown on the map on page 91) are as follows— 

The Northern coal-field,.the Midland coal-field, the 
South Wales coal-field, the Lancashire coal-field, the 
South Staffordshire coal-field, the North Staffordshire 
coal-field, and the Scotch coal-field. 7 

The Northern coal-field extends from the Croquet to the 
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Tees, embracing an area of 1,000 square miles. In the 
south and south-west portion excellent house, gas, and 
coking coal is obtained, whilst the north and north-west 
supply first-class steam coal. | 

The Midland coal-field lies in the apaties of Derby, 
Nottingham, and York, and is one of the most valuable 
of British coal-fields.. Developments on a very large 
scale are taking place, particularly in the south-east 
portion, where a further 680 square miles of coal-field 
has been proved since 1905. In 1905 the probable 
extent of the coal-field was taken as 460 square miles. 
Boreholes at Selby, Thorne, and Crosby have proved 
the existence of the coal measures over a far -greater 
area amounting to 1,100 square miles. Another bore 
hole is being put down at Newark, and this may prove 
more coal further south. Professor Kendall, who has 
been engaged for some time in proving the extension, 
stated before the British Association in 1910 that this 
new coal-field would be the hope and ps of 
industrial England in the future. | 

The South Wales coal-field stretches from Pembroke- 
shire to Monmouthshire in the east, and is about 73 
miles long by 16 miles wide. It is the only coal-field 
in Great Britain in which anthracite is found. The 
anthracite mines occur in the north-west portion of the 
coal-field, but gradually change into semi-bituminous 
in the centre, and ordinary bituminous coal‘in the 
south-east portion. 

The Lancashire coal-field has an area of about 200 
square miles, and is divided from the Midland coal-field 
by the Pennine Range. Successful developments are 
taking place to the south, which should tend to maintain | 
the present output for some time. __ 

The South Staffordshire coal-field Htends ‘fon 
Rugeley in the north to near Harbourne in the south, 
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a distance of 22 miles with a width of about 6 miles. 
The famous thick coal seam (30 feet thick) is found in 
this coal-field. 

The North Staffordshire coal-field underlies the 
Pottery district, and has an area of 100 square miles. 
This coal-field contains many valuable seams of -coal, 
but a considerable number are very highly inclined and 
are known as “‘ rearers.’ 

The Scotch coal-field runs from the Firth of Forth 
to the Firth of Clyde, a distance of 90 miles, with a width 
of, approximately, 30 miles. The coal-bearing strata does 
not extend in a continuous line, but is broken up into 
a number of small detached areas. The principal seams 
in this coal-field are found below the Millstone Grit, 
and not above it, as is the usual case. 

Other English coal-fields of lesser importance are the 
Cumberland, Warwickshire, Leicestershire, Shropshire, 
Somerset, North-Wales, and Forest of Dean. 

The Kent coal-field has been a subject of interest to 
mining men and the public generally ever since the 
existence of coal measures was proved by Sir Edward 
Watkin in a boring put down under his direction on ‘the 
shore near Dover some 26 years ago. Although two 
shafts were sunk close to the bore hole, no further dis- 
coveries of value were made until 1906. Since that date 
about £106,000 have been expended upon deep borings 
between Dover, Sandwich, and Canterbury. These 
borings proved that on an average the coal measures 
lie at a depth of 1,200 feet. The thickest seam proved 
is 9 feet, and there are about twenty other seams 
varying in thickness from 1 foot to 8 feet 6 inches. 
The average thickness of the seams works out at 3 feet 
4 inches, and it.is estimated that the proved field lies 
under an area of 200 square miles, and contain not less 
than 2,000,000,000 tons of coal. Four collieries have 
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entered upon the producing stage and are raising about 
half-a-million tons per annum. Though it has been 
suggested that the coal will be more expensive to work — 
than in other coal-fields, there is much that will in some 
respects recompense these extra difficulties in working. 
The coal-field is the nearest to the London market and 
the Thames ports, as well as the South-east coast ports ; 
and thus the output will always find a ready market 
with comparatively small freightage, and the London 
prices are always about 20 per cent. higher than the 
prices on other English coal markets. 

Whilst coal is known to exist in several parts of Ireland, 
mining operations are only carried on at present to a 
small extent. Coal is worked in the counties of Antrim, 
Leitrim, Leinster, and Tyrone. The returns of the 
Geological Survey Office in Dublin show that surveys 
have been carried out proving the existence of at least 
200,000,000 tons of coal in Ireland. 

The following table gives the output for 1919 from 
the different coal-fields in the United Kingdom, and 
percentages of the total output— 


Yorkshire and Tons. Per cent. 

North Midland Coal-field . 61,826,142 = 27-0 
South Wales Coal-field . 47,126,771 = 20-4 
Northern Coal-field . . 40,549,762= 17:5 
Scotch Coal-field . , 32,174,538 = 14-0 
Midland and Southern Coal- 

field 25,094,166 = 108 | 
Lancashire and North Wales | 

Coal-field. : ; . 22,871,909 =. 9:8 — 
Irish Coal-field . : : 100,124= 0-4 
Rest of England _.. — «86,105 = 0-1 


229,779,517 =100-0 
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CHAPTER XVIII 
COLONIAL COAL-FIELDS 


OF the British colonies and possessions, India is perhaps 
the richest, its resources as a coal-bearing country 
being immense. The chief coal-fields lie in Bengal, 
and the greater part of the output is raised from these. 
Coal is also worked in the Punjaub, Central Provinces 
and Assam. 

_ The majority of the seams are of considerable pies: 
but are not equal in quality to British coal. The output 
for the whole of the Indian coal-fields is now about 
22,628,000 tons, of which Bengal raises 94 per cent. 
Only a very small proportion of the output is used for 
domestic purposes, the bulk being consumed in railway 
locomotives ; as bunker coal for steamers, and for steam 
raising at mills. 

Canada possesses many valuable coal-fields, several 
of which are in active development. According to the 
Report of the Commission of Conservation, published 
in 1911, the coal-fields may be divided into four main 
divisions as follows— 

(1) The eastern division containing the bituminous 
coal-fields of Nova Scotia and New Brunswick. 

(2) The central or interior division, containing the 
lignites of Manitoba and Saskatchewan, and the 
lignites, bituminous, and anthracite coal-fields of 
Alberta, and the Eastern Rocky mountain region. 

- (8) The Pacific coast and the Western mountain 

division, containing the semi-anthracite and bitu- 

minous fields of Vancouver Island, the bituminous 
coal-fields of the interior of British Columbia, and 
the lignite of Yukon. 
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(4) The northern division, containing the lignites 
of the Arctic-Mackenzie basin. The total area of the 
Canadian coal-fields is estimated at 29,957 square 
miles, and to contain 172,057 million tons. The total 
annual production is now about 13,500,000 tons. 
Rich tracts of coal-bearing country are found in the 

Commonwealth of Australia. New South Wales produces 
about 80 per cent. of the total production, which is now 
about 9,000,000 tons. It is computed that in this 
State alone there are from 24,000 to 28,000 square 
miles of coal-fields. Victoria possesses large deposits 
‘of brown coal, but up to the present time these have 
only been worked on a small scale. Tasmania and 
New Zealand contain many seams of coal, bituminous 
and brown, which are worked in various localities. The 
annual output from Tasmania at present is about 
70,000 tons, and from New Zealand 2,000,000 tons. 
It is, of course, a well-known fact that the latter country 
is one of the most progressive of the British possessions, 
and it now possesses two collieries worked by the State, — 
namely, the Point Elizabeth and the Liverpool Collieries. 
The output from these State-owned mines is now about 
213,000 tons a year. The profits of both State mines 
during 1918 amounted to £34,700. 

Coal-fields have been proved in several parts of South 
Africa. At the present time mining is carried on prin- 
cipally in Natal, Rhodesia, and the Transvaal. In the 
last-named country, especially, considerable expansion in 
coal-mining has taken place of recent years. Coal is also 
worked in Cape Colony and Orange River Colony, and 
deposits have been proved in Nyasaland and Basuto- 
land. Several seams of brown coal have within late 
years been opened out in Southern Nigeria by the 
Government of that country. 3 


CHAPTER XIX 
FOREIGN COAL-FIELDS 


Coa is found in about thirty states and territories 
of the United States. The total area of the proved 
fields is estimated at about 310,000 square miles, and 
there are in addition about 160,000 square miles of 
which little is yet known, but which may contain work- 
able coal seams. It is also estimated that coal lies 
under an area of 32,000 square miles, but at such a 
depth that it is not considered workable as yet. 
This country easily heads the list as having the greatest 
extent of coal-fields in active working, the total pro- 
duction of 1919 being 90,000,000 tons of anthracite 
and 395,000,000 tons of bituminous coal, making a grand 
total of 485,000,000 tons. 

The anthracite deposits are found in Eastern 
Pennsylvania, and comprise an area of 480 square miles, 
but from a point of output the coal-fields of the Appal- 
achian region are at present the most productive. This 
region, which extends from Western Pennsylvania on 
the north, to Central Alabama on the south, and includes 
besides others the States of Ohio, West Virginia, Ten- 
nessee and Georgia, covers an area of approximately 
69,300 square miles. In this area are included the 
best classes of bituminous coal found in the United 
States. In the interior Provinces, east of the Missis~- 
sippi, are the coal-fields of Illinois and Indiana, and 
west, those of Iowa, Kansas, and Arkansas. The 
total area of the coal-fields of this interior Province is 
about 100,000 square miles. Lignite and bitumitious 
coal is found in Colorado and part of New Mexico. .: The 
chief -coal-fields of the Pacific States are found’ in 
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Washington, and coal is also produced in California not 
far from San Francisco. 

There are three principal districts in which true coal 
is worked in the German Empire: the Lower Rhine 
and Westphalia, Silesia, and the Rhenish district. 
Deposits of brown coal are found in more or less abun- 
dance over nearly the whole of North Germany, but 
the principal brown coal-fields are situated in Central 
Northern Germany, and the Rhine Province. New 
deposits of brown coal have been discovered in several 
parts of Saxony. 

Austria-Hungary possesses important deposits of both 
true coal and brown coal. The principal coal-field is 
in Upper Silesia, and is a continuation of the Prussian 
and Russian coal-field. The other important producing 
area is that of Central Bohemia. Coal is also worked in 
Central Moravia, and new deposits have been proved in 
Dalmatia. Most of the Austrian provinces yield brown 
coal, but Bohemia is by far the largest producer. Styria 
is next in importance. Important deposits are found in 
Upper Austria, and there are mines at work in several 
Hungarian provinces. | 

France has several coal-fields producing satheaeie 
bituminous, and brown coal. The two. principal coal- 
fields are the Pas-de-Calais and the Nord, which produce 
between them about 65 per cent. of the total output of 
the country. The seams in these districts have been 
subjected to great disturbances, rendering them very 
difficult to work, and the majority of them are com- 
paratively thin: Another coal-field of some importance 
is known as the Loire Basin. 

Russia contains vast tracts of coal-bearing country 
which yet await development. The most productive 
coal region is the Donetz Basin, in the province of 
Ekaterinoslav, which covers an area of 16,000 square 
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miles. Next in importance comes Poland, where both 
true coal and brown coal are mined. Other coal regions 
are the Urals, the Eskibastus district, and the Kusnetski 
Basin. Coal is abundant in East and West Siberia, 
but the quality is poor. In the Island of Shagalien 
coal is worked on a small scale by Russian convicts. 

There are five coal-mining regions in Belgium, known 
respectively as the Couchant de Mons, Centre, Charleroi, 
Namur and Liége. Of these, the Charleroi region is 
the most productive, yielding about one-third of the 
total production. The estimated area of the coal-field is 
stated to be 532 square miles, but the recent borings 
in the Campine district which have proved the existence 
of new seams should increase the area. 

Japan is rapidly coming to the front as a coal produc- 
ing country in the Far East. The latest estimate of 
the coal resources of the country are put down at about 
1,400 million tons, of which the Island of Hokkaido is 
assumed to possess 600 million. There are numerous 
collieries at work on the island, many being laid out 
on western lines. The quality of the coal is mainly 
bituminous, and several of the seams are suitable for 
coke and gas-making purposes, whilst others are noted 
as first-class steam. coals. 

Coal is widely distributed throughout the vast empire 
of China. The Province of Hunan is rich in anthracite, 
and in Honan brown coal is worked. The great coal- 
fields of Shansi are situated on a plateau, and the seams 
vary in thickness from 13 to 33 feet. The estimated 
quantity of ungotten coal in this province alone is 
630,000 million tons. Other provinces containing coal- 
fields are Chihli and Shantung. There are in active 
operation some very large undertakings controlled solely 
by Europeans, or by Europeans and Chinese combined. 
Railways are now under construction which are intended 
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to open out several important coal-fields, and no 
doubt with better transport facilities and Government 
assistance in granting reasonable concessions to 
foreigners, China will become one of the great coal 
producing nations of the world in the not far distant 
future. 

While the countries described above are collectively 
the chief sources of the world’s output of coal, the 
total amount is not inconsiderably increased by many 
other countries containing tracts of coal-land, which 
have only been proved of small extent or are only worked 
on a small scale at the present. In Europe: Spain, 
Holland, Turkey, Bosnia, Sweden, Bulgaria” and 
Roumania are included in this class. 

In Central and South America there are several more 
or less extensive tracts of coal country. For many 
years, Chile was the only coal-producing country on 
this continent. During recent years, considerable 
developments in coal-mining have taken place and, in 
addition to supplying her own requirements, Chile will 
have available a surplus for export in the not far 
distant future. 

Considerable development is taking place in Brazil, 
and there is every indication that this State will become 
a big coal-producing country. 

Various coal-mines are being developed in Argentina, 
and a railway is being constructed which will permit 
of the mineral being expeditiously transported to 
Buenos Ayres and other big centres of population in 
the Republic. Valuable beds of coal have been dis- 
covered in the United States of Colombia and in 
Paraguay, but these areas await the completion of 
railways before a market beyond local demands can be 
reached. 


CHAPTER XX. 
OUR COAL RESOURCES . 


Many estimates have from time to time been: made by 
scientists as to the coal resources of the United Kingdom 
“and the probable duration of the coal supply. Professor 
Hull in 1860 stated that the supply would be practically 
exhausted in the year 2034. In 1865 W. Stanley Jevons, 
in The Coal Question, gave his opinion that the 
supply would last only 110 years. A Royal Commission 
was appointed in 1871 to consider the question, and 
from evidence received issued a report in which the 
available resources of the country in seams of 1 foot 
thick and upwards, and situated within 4,000 feet of 
the surface, were said to be 90,207,285,398 tons, — 
Another Royal Commission was appointed in 1903, 
and in the final report issued in 1905 the available quan- 
tity of coal in the proved coal-fields of the United King- 
dom was put down at 100,914,668,167 tons, the same 
limit of working depth and minimum thickness of seam 
being taken as in the Royal Commission of 1871. | 
It is interesting to note that 79°3 per cent. of the 
available resources was estimated as contained in 
seams of two feet thick and upwards (excluding Ireland, 
Somerset, and Gloucester), and .91°6 per cent. in seams 
of 18 inches and upwards. A comparison of the esti- 
mates of the two Commissions shows that though 
between the Ist January, 1870, and the 3lst December, 
1903, 5,694,928,507 tons of coal were raised, the 
estimate of the: last Commission was 10,707,382,769 
tons in excess of the previous one: This is accounted 
for partly by the difference in the areas regarded .as 
productive by the two commissions, and oy by 
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discoveries due to borings, sinkings and workings, and 
more accurate knowledge of the coal seams. | 
The last Commission also state in their report that 
in addition to the coal within 4,000 feet of the surface, 
there are in the proved coal-fields considerable quantities 
lying at greater depths ; whether this coal or any part 
of it is recoverable or not depends upon the maximum 
depth at which it may be found possible to work in the 
future. The estimated quantity of such coal is assumed 
at 5,239,433,980 tons, but does not include a very 
large amount of coal which may be assumed to lie 
under the Cheshire basin at depths exceeding 4,000 feet. 
The Geological Committee appointed to enquire into 
the productive measures known or believed to exist 
outside the areas dealt with by the District Commis- 
sioners reported that the amount of coal which might 
be expected to be available in the concealed and un- 
proved coal-fields at depths less than 4,000 feet was 
39,483,000,000 tons (not including Gloucester, Somerset, 
and South Wales; and not including the Kent Coal- 
field). To this figure must be added the under-sea area 
lying between five and twelve miles beyond high water 
mark in the Cumberland Coal-field, estimated by Sir 
Lindsay Wood to contain 854,000,000 tons, and 
under-sea areas in St. Bride’s and Carmarthen Bays, 
estimated by Lord Merthyr to contain 383,000,000 tons. 
Of the 39,483,000,000 tons of coal supposed to exist 
in the concealed coal-fields, 23,000,000,000 tons were 
credited to the extension of the Yorkshire and 
Nottingham Coal-field. The concealed coal-field was 
estimated to extend to within six miles froni Hull, 
eight miles from Grimsby, about four miles from Lough, 
and beyond Boston and Grantham on the south. The 
eastern extension has now been proved to extend 
considerably further south, and it is reasonable to 
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assume that. the available coal in the concealed portion 
of this coal-field is equal to twice the amount fixed by 
the Geological Committee in 1905, i.e. 46,000,000,000 
tons. The available coal resources of the Kent Coal-field 
are now estimated at not less-than 2,000,000,000 tons. 
The total quantity of coal assumed to be within 4,000 
feet of the surface, including concealed and unproved 
-coal-fields, “works out from the above figures to the grand 
total of 174,635,000,000 tons, as shown in the table. 
below— Mili 
illions 
: of tons. 
Quantity of coal in the proved coal-fields . 108,915 
Available coal in concealed and unproved 
coal-fields (excluding Gloucester, Somerset, 


South Wales and Kent) . . . . . . 39,483 
Under-sea area in Cumberland Coal-field . . 854 
Under-sea area in South Wales Coal-field . . 383 
Further extension of the Yorkshire Coal-field 

proved since 1905 . . . . . .  . 23,000 
Kent Coal-field . . . . . . . . . 2,000 


(millions) 174,635 


The duration of the coal supply of this country is 
a problem in which several factors can only be 
approximately taken ; hence the difference in the esti- 
mates calculated by various authorities from time to 
time. A great deal depends upon the maintenance or 
the variation of the annual output. The last Commis- 
sion on Coal Supplies hesitated to prophesy how long 
the supply would last. They were of the opinion that 
the annual rate of increase of the output of coal could 
not long continue, and that some districts had already 
attained their maximum output, but that, on the other 
hand, developments in the newer coal-fields would 
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possibly increase the total output for some years. 
The Commission considered that with the exhaustion 
of the shallower mines, the rate of increase of output 
would be slower, to be followed by a period of stahlonaty 
output, and then a gradual decline. 

Mr. R. Price Williams gave some interesting evidence 
before the Royal Commission relating to the growth of 
the population of Great Britain in connection with the 
probable coal supply. He estimated that, based upon 
the actual average decrements in the rates of increase 
in the coal itself during a period of over thirty years, 
“which has witnessed the greatest development of 
commercial and industrial enterprise this country has 
ever experienced,” the total coal raised in the present 
century would be 41,333 million tons. In the century 
-2001-2100 he estimated it would be 53,467 million 
tons; in 2101-2200 it should be 54,169 million tons, 
and in 2201-2300, 54,203 million tons. Mr. Price 
Williams added weight to his argument that by the old 
basis of calculation the probable coal supplies of the 
future were exaggerated inasmuch that he cited Pro- 
fessor Jevons’ estimate of the yield of coal for 1901 as 
being 331 million tons. The actual output was 220 
million tons. He claimed that his figure showed “ that 
the future effect of a continuation of the large decrement 
in the rate of increase in home consumption of coal 
will be further to diminish its consumption in terms 
of per head of population.”” Professor Jevons, allowing 
for a 34 per cent. per annum increase in the output of 
coal, estimated that the yearly output would reach 
680 million tons by the year 1926. Mr. Price Williams 
calculated, on the other hand, that it would not be 
reached until 2021. 

From the time of the Royal Commission the annual 
output steadily increased until it reached nearly 288 
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million tons in 1913, and this increase would in all 
probability have been maintained in subsequent years 
if ordinary normal conditions had prevailed. Sir 
William Ramsay created quite a stir throughout the 
country when he stated, in 1911, that the coal supply 
would only last another 175 years. He based his 
statement on the fact that the increase in production 
was about 34 million tons per year, and the available 
quantity of coal 101,000 million tons. He ignored 
altogether the probability of any coal being worked 
from the concealed coal-fields mentioned by the last 
Commission, though in the opinion of other experts 
many of these coal-fields will in the future assist to a 
great extent in maintaining the output as the older 
coal-fields become exhausted. 


CHAPTER XXI 
COAL RESOURCES OF THE WORLD 


It is generally agreed that the available coal resources 
of the proved coal-fields in this country as arrived at 
by the Royal Commission on Coal Supplies, 1903-5, 
viz., 108,000 million tons, is correct. To this may be 
added the extension of the Yorkshire and Nottingham 
Coal-field (46,000 million tons), and the Kent Coal-field 
2,000 million tons), proved since the sitting of the 
Commission, making a total of 157,000 million tons. 
A further addition of 17,635 million tons may be made 
for the concealed portions of other coal-fields which are 
considered to be available, bringing the grand total 
to 174,635 million tons. 

Experts have from time to time dealt with the coal 
resources of other countries, and the figures arrived 
at are of interest as showing approximately the available 
coal resources of the world. Sir William Siemens in 
1877 estimated the coal resources of several of the 
chief coal-producing countries, and credited America 
with 192,000 square miles of coal, which was more than 
double the area he allotted in combination to the other 
countries of the world. In 1902 E. Lozé arrived at 
some very different figures. He calculated that China 
was the richest coal country in the world, having 232,500 
square miles of coal; the United States 200,000 square 
miles, Canada 65,000 square miles, the United Kingdom 
12,500 square miles, Japan 5,000 square miles, France 
2,500 square miles, Austria-Hungary 1,800 square miles, 
and Germany 1,700 square miles. A later estimate of 
the coal-fields of the United States, and one that can be 
taken as more correct, gives a total of 496,480 square 
miles. Canada was credited in 1911 by Mr. D. B. 
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Dowling, of the Geological Survey of Canada, with an 
area of 29,957 square miles of coal-lands. The result 
of the inquiry made by the Executive Committee 
of the Twelfth International Geological Congress is 
probably the most complete statement of the coal 
resources of the world yet published. In this the 
total coal reserve of Europe is given as 700,000 million 
tons, including the following— 


Germany . . . . . 877,000 million tons. 
England ‘ : é é : 174 ,000 o>. ” 
Russia. . . . . . 658,000 _,, > 
Belgium . . . . . 10,000 _,, 
France. . « . * 15,000 ,, 53 

| Austria-Hungary . . 650,000 , 4, 


The reserves of the United States is placed at 
780,000 million tons, and those of the entire earth at 
3,000,000 million tons. The German resources in their 
opinion will suffice for 3,000 years; those of England for 
700 years ; those of France, Russia, Belgium, and Austria- 
Hungary for 900 years. To the United States supply 
is given a life of 1,700 years. Mr. 5S. A. Taylor, in his 
presidential address to the Coal Mining Institute of 
America, at Pittsburg, gave some estimates of the 
present coal supplies, and his figures are interesting 
when compared with those of the Geological Con- 
gress. Mr. Taylor estimated that the coal supplies 
of the United States, exclusive of Alaska, amounted to 
something over 3,000,000 million tons, and including 
Alaska, 3,200,000 million tons. Including brown .coal 
and lignites, Germany had 145,000 million tons, 
Austria-Hungary, France, and Belgium had each from 
16,000 million to 17,000 million tons, and Russia about 
20,000 million tons. He placed the ae of — 
at 100,000 million tons. 


CHAPTER XXII 
WASTE OF COAL 


WirH the present methods of mining coal, a not incon. 
siderable percentage of the mineral is lost, and, in a 
sense, wasted. There are several reasons for this loss 
of coal, the amount of which varies in different districts 
and at different collieries. Large areas of coal have to 
be left intact for the support of the shafts, engine 
houses, etc., and in many cases for the protection of 
buildings, railways, canals, and rivers. The amount 
depends largely upon whether the value of the coal is 
greater than the damage which would result by its 
removal, and under present working conditions this 
source of loss cannot very well be avoided. . For some 
years the flushing system of packing the excavations 
made in mining the coal has been practised on the 
continent. This method of stowing the goafs has given 
every satisfaction, and has rendered possible the working 
of coal which under ordinary conditions it would have 
been necessary to leave intact. Briefly, the system 
consists of carrying sand and water into the mine work- 
ings through pipes from the surface ; instead of sand, 
ground pit waste can be used. The mixture is carried 
through pipes to the workings, and allowed to flow into 
the goaf. The particular portion of the goaf to be packed 
is surrounded by a barrier of cloth, similar to brattice 
cloth, reaching from roof to floor. The sand or fine 
dirt is held by the cloth, whilst the water drains through, 
and in a short time the whole space is packed as solid 
as possible, | 

Barriers of coal are ‘often. left between adj oining 
collieries, and in many instances these barriers serve no 
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useful. purpose, and are unnecessarily large. In past 
years. when colliery undertakings were on a compara- 
tively small scale, a large amount of coal was left for 
ever in the form of barriers between the different 
concerns, but the present tendency to take large areas 
under lease is reducing the loss from this cause.. Where 
old abandoned workings are known to contain large 
-accumulations of water, it is in most cases necessary 
to leave large barriers for the protection of the present 
workings, though where arrangements to safely deal with 
the water can be made, it is often more profitable to tap 
the old workings by boring, and thus do away with 
the necessity of a barrier. , 

Large quantities of water have to be dealt with in 
working some mines, and the common practice is for 
each colliery undertaking to provide separate pumping 
plant to cope with it. Valuable areas of coal are often 
left between adjoining collieries, due to water difficulties 
and the disagreements arising as to who should bear the 
expense of pumping. It has been suggested that central 
pumping stations should be established in such districts 
with a view to recovering coal formerly abandoned, or 
cheapening the cost of pumping. Such an arrangement 
has been in operation for some years in the South Stafford- 
shire coal-field. Under a scheme known as the South 

_ Staffordshire Mines Drainage, powerful pumps have been 
erected in various parts of the coal-field, the cost of 
maintenance, etc., of which is borne by the different 
colliery concerns interested. By this arrangement a 
large quantity of coal has been rendered available, 
which would otherwise have been lost. 

Where very thick seams are mined, much coal is in 
some cases unworked for several reasons. Sometimes, 
from a point of safety, a portion of the coal is left in to 
form a roof, and the portion so left is in many cases 
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never recovered. Most thick seams really consist of 
several beds of coal separated from one another by more 
or less thin bands of dirt. The beds vary in quality. 
and thickness, and very often only the best of the coal 
is worked, the inferior coal being left in owing to its 
being unsaleable. In some districts the small coal 
made in working is left in the mine for the same reason. 
Better methods of working, combined with improvements 
in the methods of, and the appliances for, preparing 
and utilising inferior and small coal, and the higher 
appreciation of such coal, should go far to put an end 
to this waste. 

It is a matter of regret that much valuable coal in 
most districts has been lost owing to mismanagement 
and unskilful working. A mine was opened out and 
worked in a more or less haphazard manner, and on the 
least difficulty arising the workings were abandoned. 
and a new mine entered into. Through the want of 
method in laying out and working mines, much valuable 
coal has been lost in the past. At the present time, 
with improved methods of mining, the losses from this 
source have been considerably reduced, and no doubt 
in the near future, as the value increases and more 
perfect methods of mining and preparing the coal are 
utilised, the losses from this cause will be reduced to a 
minimum, 

Sir William Ratisay: in his presidential address to 
the British Association, stated that ‘it was to the 
more economical use of coal that we must look in 
order that our life as a nation might be prolonged,” 

The approximate annual consumption of coal in the 
different industries of this country is given in the 
following table— 

Railways ie .. 13,000,000 tons — 

Factories sd a .. 23,000,000 _,, 


WASTE OF COAL | 113 


Mines 2... | .. 16,000,000 tons 
Iron and Steel Industries ~ .. 49,500,000 __,, 
Export and Bunkering .. 47,000,000 __,, 
Miscellaneous Industries .. 3,000,000 _,, 
Brickworks, Potteries, Glass- | 

works, etc. .. .. 6,500,000 _,, 
Gas Works 18,500,000 __,, 
Domestic Purposes and Public 

Supply a : . 53,250,000 __,, 


It can be assumed that about 80,000,000 tons of coal 
are annually used for steam-raising purposes in the 
United Kingdom, and it is estimated that from 30 to 40 
million tons might be saved every year by the substitu- 
tion of turbine engines in place of engines of the recipro- 
cating type. With the ordinary reciprocating engine the 
coal consumption is from 4 to 5 lbs. per horse-power per 
hour, whereas with the steam turbine the coal required is 
only 14 to 2 Ibs. per horse-power hour, and with gas 
engines 1 to 1} lbs. | 

A considerable saving in fuel in connection with power 
production at collieries and works has been effected in 
recent years in several industrial districts, particularly 
in the counties of Durham and Northumberland. 
Several electric power stations have been erected, and 
electricity {or power purposes is available from these 
central stations to the railways, industries, and corpora- 
tions of the thickly populated districts between Middles- 
brough and Newcastle. At some of the larger stations 
electricity is generated by turbo-generators driven by 
steam from coal-fired boilers, but there are also a 
number of smaller stations operated in conjunction with 
coke-ovens, the waste gases from which are used under 
the boilers for steam-raising purposes for the turbines. 
The many advantages of central power stations over 
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small independent power plants, as proved in a practical 
manner in the north-eastern counties, should result in 
their extension to other industrial centres. — | 

The adoption of gas engines using either specially 
prepared power gas or blast furnace gas, and oil-engines 
of the Diesel type, is largely on the increase, and will 
lead to the further displacement of wasteful and 
inefficient steam-engines. 

A further economy in fuel is gradually being effected 
in coke-making by the substitution of the “ by-product ”’ 
oven in place of the old ‘‘ beehive.’”’ Somewhere about 
35,000,000 tons of coal are coked every year, and it is 
estimated that a saving of four to five million tons-could 
be effected annually if the whole of the coal was coked 
n “ by-product ’”’ ovens. The rapid strides made in 
recent years with this system of coking points to the 
gradual extinction of the “ beehive” oven, and a. 
consequent saving of valuable fuel. | 

About 35 to 40 million tons of coal are consumed 
every year for domestic purposes, and it has been 
estimated that at least one-third of this amount is 
wasted by the present methods adopted. Many efforts 
are now being made to devise a satisfactory process of. 
“low-temperature ’’ carbonization which produces a 
practically smokeless fuel and at the same time permits 
of many of the essential by-products being extracted 
from the raw coal. The adoption of stringent measures 
by the various civic bodies in different parts of the 
country with a view to the prevention of the smoke 
nuisance is a step in the right direction. Improved 
forms of grates, allowing of better utilisation of fuel ; 
gas fires; electric radiators; and a system of central 
heating should result in a considerable saving of coal 
in the future. 


THE COAL. TRADE — 
- CHAPTER XXIII | 
HISTORY OF THE COAL TRADE 


THERE are no authentic records as to the commencement 
of the trade in coal, either of this or other countries, 
-but as mentioned previously, the use of fuel was known 
2,300 years ago tothe ancient Greeks. Itis proved beyond 
doubt that the Romans mined, and made use of coal 
during their occupation of this country, and it is reason- 
able to suppose that the natives of Britain at that period 
knew its value also, and would barter the mineral for 
other commodities. From the:time of the Roman inva- 
sion up to the ninth century there is very little to be 
learnt about the industry in this country. In the 
Saxon Chronicle of the Abbey of Peterborough, it is 
stated that, about 852, the Abbot let certain lands 
‘on condition that among other items he received 
yearly twelve cart-loads of fossil or pit coal. Records 
of later date prove that the monks were well aware 
of the value of coal. In 1180 the Bishop of Durham 
made a grant of land to a collier for providing coals 
for the cartsmith at Coundon in Durham. In the 
reign of Edward III a lease of mines at Whickham 
and Gateshead, in Durham, was granted by Bishop 
Bury to Sir Thomas Grey, and the Rector of Whickham 
for 12 years under a rent of 500 marks. In 1330 the 
Monastery of Tynemouth leased Elswick Colliery for 
{5 per annum. Many other monasteries in other parts 
of the country depended for the major portion of their 
revenue on the letting and selling of coal-lands as shown 
by various records dating from the twelfth to the six- 
teenth century. On the continent, coal was worked 
about the tenth century in Saxony, and in Westphalia 
115 7 | 
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about the end of the twelfth century. At this time 
a regular export trade in coal was in progress with various 
French ports from Newcastle, cargoes of corn being 
brought back. The fear of the coal resources not proving 
sufficient for home consumption was a matter of serious 
consideration even in the reign of Edward III, and 
caused that monarch to prohibit the sending of coal out 
of the kingdom except to Calais; and again in 1563 a 
Bill was brought before Parliament to. prohibit the 
export of Newcastle coal. In the same year the export 
of coal from Scotland was prevented by Act of 
Parliament. 

The first Government tax of coal was made in-1379. 
In 1421 a duty of 2d. per chaldron was paid to the 
Crown “on all coals sold to persons not franchised in 
the Port of -Newcastle.” (A Newcastle chaldron = 
53 cwts.) This duty gradually got into arrears, and. 
payment was demanded by Queen Elizabeth, who in 
lieu of payment created a duty of 1s. per chaldron. 
This was enforced until the time of Charles II, when it 
was settled on his natural son, the Duke of Richmond. 
In 1799 the Government purchased the tax for an 
annuity of £19,000, and it was ultimately repealed in 
1831, the tax having been in force for nearly four 
centuries in the neighbourhood of the Tyne. Queen 
Elizabeth imposed a tax of 5s. per chaldron on coal 
sent over sea, and James I put on a further sum of 3s. 4d. 
per chaldron, and in addition 1s. 8d. for coal exported 
in foreign ships. After the Great Fire of London the 
Lord Mayor granted an impost of Is. per chaldron 
to go towards the rebuilding of the City ; this was later 
increased to 3s. per chaldron. In 1670 an additional 
tax of 2s. per chaldron was imposed by Parliament for 
the purpose of rebuilding fifty-two Parish Churches, 
and in 1677 a further tax. of 3s. per chaldron for partly 
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rebuilding St. Paul’s Cathedral. These duties for 
rebuilding churches continued during the reign of Queen | 
Anne, During the eighteenth century duties on coal 
varied considerably, and at one time rose up to 9s. 4d. 
per chaldron. These duties, except the City of London 
tax of 1s. 1d. per ton (up to 1894), have long since been 
repealed and the export duty on foreign coals was wholly 
‘repealed by Act of Parliament as from August 14th, 
1850. Previous to this time the duties on coal exported 
from the United Kingdom amounted to 3s. 4d. per ton 
in British, and 6s. 8d. in foreign ships; the duty on 
small coal being 2s. per ton in British, and 4s. per ton 
in foreign ships. A duty of ls. per ton was imposed in 
the early part of 1901 on all coal exported to foreign 
countries, with a selling price of more than 6s. per ton. 
This tax was put on by the Government to meet the 
added expenditure due to the South African War. It was 
repealed in the Budget of 1907-8, having producea 
£11,086,649 during the six years it was in existence. 
Up to 1660 there are no figures as to the amount of 
coal raised per annum throughout the country, but 
‘there is evidence to show that in 1602 the quantity of 
coal shipped from Newcastle was about 190,000 tons, 
increasing to 239,000 tons in 1609, and 290,000 tons in 
1629. In 1704 the amount shipped reached 473,000 tons, 
and from the adjoining port of Sunderland 174,000 tons. 
The two ports together in 1750 shipped 1,193,000 tons. 
About this time coal was regularly shipped from North 
Wales and Cumberland to Dublin and other Irish seaports 
on the East Coast. 

Glass-making was one of the first industries which 
, depended on the use of coal. The manufacture of glass 
in England commenced about 1619 on the banks of the 
Tyne, and about that time attempts were made to 
substitute pit coal for charcoal in the manufacture of 
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iron, though it was not until early in the eighteenth 
century that the substitution was successfully achieved. 

Up to that time the greater proportion ofthe coal raised 
was used for domestic purposes at home, or exported. In 
1660 the total production of coal amounted to 2,148,000 
tons, and at that time the only method of conveyance 
was by means of pack-horses, mules, and asses. In 1700 
the output was 2,612,000 tons, and the extension of the 
canal system from this date up to 1800 was the com- 
mencement proper of the expansion of the coal trade. 
In 1750 the annual output had jumped up to 4,774,000 
tons. Wooden railways for conveying mineral were 
introduced about 1632, and these gave way in 1794 
to cast-iron rails, which in turn were superseded by 
malleable iron rails in 1815. Horses and mules were 

the only means of power for drawing the trucks along 

the rails, though in 1811 a locomotive engine was at. 
work on the Wylam railway. From 6,205,000 tons in 

1770 the output rose to 10,080,000 in 1800, and 

15,635,000 in 1816. The Stockton and Darlington 

railway, opened in 1825, was the first public railway for 

the conveyance of coal and other minerals, and in the 

course of a few years many other railways were opened 

up and down the country. With the introduction of 

steam and railways there commenced a new era in the 

coal and other trades. In 1837 it is estimated that the 

production of coal in the United Kingdom amounted 

to 23,000,000 tons, and in 1850, 42,000,000 tons. From 

1855 accurate Government statistics are available as 

to the coal production in this country, and the figures 

given prior to this date must only be taken as approxi- 

mate. The table given on page 125 gives the total 
‘output and amount of coal exported for each year since 
1855, and the wonderful i ca in the coal sncueny 
can easily be seen. 


CHAPTER XXIV 


COAL PRODUCTION AND CONSUMPTION OF 
THE WORLD 


CoAL, in more or less large quantities, has been proved 
in almost every part of the globe, and the countries in 
which it is mined increase in number every year. Many 
of these, however, at the present time only produce 
small quantities, though the production of the entire 
world has now reached a high figure. It is difficult to 
obtain any accurate figures relating ‘to the production 
of countries other than the United Kingdom for more 
than fifty years back, but as it is during this period 
that coal-mining has developed so wonderfully, it is 
hardly necessary to go back to an earlier date when 
considering the subject from a commercial standpoint. 
The tremendous expansion of the industry in several 
countries will be readily understood when it is borne 
in mind that in 1860 the total world’s production was 
approximately 134,000,000 tons, of which 60 per cent. 
was raised by the United Kingdom alone. In 1875 
the production had more than doubled itself, being 
nearly 278,000,000 tons... At that time the five chief 
coal-producing countries, in order of output, were— 


Country. _  Qutput. eee 
F Million tons. 
United Kingdom .. 133 48 
United States... ..- 47 : 17 
Germany .. .. .. 374 13 
France .. .. .. 164 6 
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Only four ‘otber countries cde a million tons 
and over. In 1919 the production had risen to 


. ~ 119, 
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958,000,000 tons, the United States being at the 
head with an output of nearly 485,000,000, or 50 per 
cent. of the total; the United Kingdom 229,780,000, 
or 24 per cent. ; Germany 205,000,000, or 20 per cent. ; 
France 20,000,000, or 24 per cent.; Belgium 
18,220,000, or 2percent. Nine other countries produced 
a million tons or over. It will be seen that the world’s 
output was nearly ten times greater in 1919 than in 
1860, and nearly five times greater as compared with 
1875. Comparing the respective outputs of the five 
principal countries for 1875 and 1919 it appears that 
the United States has increased its output over ten 
times, whereas the United Kingdom has not doubled 
its output. Germany has increased hers five times, 
whilst France and Belgium very little, comparatively 
speaking. The following table shows the production 
in millions of tons from these countries for the last five 
available years— 

United United | 


2 States. | Kingdom. Cenmany France. Belgium. | 





1915| 478 253 230 18 14 
1916} 530 256} 249 194 16 
1917} 584 2484 259 26 14 | 
1918} 609 227% 258 24 48s | 

2293 205 20 48h °° 












Each of the above countries, with the exception of the 
United States, produced more coal in 1913 than in any 
other year. The increase in the United Kingdom and 
Germany was nearly 17,000. 000° ‘and 9,500,000 tons 
respectively, above that of. the previous year. The 
output of Belgium was almost stationary ; in fact the 
figures for that country show little variation since 1907. 
In 1899 the production of the United States exceeded 
that of the United Kingdom for the first time. Since 
that year the former country has held the position 
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of premier coal-producing country of the world, and 
-the output at the present time exceeds that of this 
country by about 110 per cent. 

A few figures with reference to the production in 
British Colonies and Possessions are of interest if only 
to show the increase that has taken place in the last 
twenty-five-years. 

- The following table shows the output of coal in. the 
principal parts ot the British Empire, from 1915 to 
1919, in millions of tons— 


South 


Yrs.| India. | Australia. case __ Africa. _ 


New 
* | Zealand. | 





The above figures prove conclusively that the coal 
industry in our chief possessions is in a very healthy 
condition, and a certain measure of satisfaction is 
derived from the fact that whilst the United Kingdom 
no longer heads the list as the greatest coal-producing 
country in the world, she and her dependencies produce 
between them at the present time nearly one-third of 
the entire coal: output of the world. 

A larger number of persons are employed in coal- 
mining in this country than in any other, as shown in 
the table below— 


Country. Number of Persons 


Employed.? 
United Kingdom eh? “a 1,191,313 
United States .. .. .. 762,426 
Germany .. .. «. «- 696,371 
France: 62. se ec. Ga 199,519 
Belgium i. were “EGS, Wee 148,812 


1 The figures for 1919 are the latest available. 
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In comparing these figures. with one another, and with 
the outputs of the respective countries, it must be 
remembered. that there are included in the table all 
persons engaged underground in the working and 
winning of the coal, and those engaged on the surface 
in cleaning and sorting, and other duties connected 
with a mine. The output per person employed works 
out in the five chief countries as follows (1919)— 
United States. . . . 7 . 700 tons. 


United Kingdom. . . . . 201 ,, 
Germany ...... . 195 ,, 
France. . . . . . . ~ 180 ,, 
Belgium. . . . 2. . 154 ,, 


The reason for the great difference in the production 
per person employed is accounted for by the fact that 
the majority of the mines in the United States 
are of moderate thickness, free from dirt, lie close to 
the surface, and are easily worked ; whereas in the other 
countries the thickest and cleanest mines in. pany 
districts are practically exhausted, and the out ; 
obtained from thin and inferior mines, often. lyin 4 
great depth. Naturally the output per man fre’ 
thin mine is less than that from one of a Feaeonable 
thickness, and this is further reduced if the mine lies at 
a considerable depth, as the difficulties are greater, and 
a very large number of men are required to keep the 
workings in proper order. The figures for the European 
countries are also adversely affected ‘by. the compulsory 
restriction of working hours underground. — A consider- 
able decrease in the yearly output per person employed 
has taken place in the United Kingdom for some years, 
dropping from 314 tons in 1886 to 257 tons in ee 
252 tons in 1914, and 201 tons in. 1919, 
was the first in which the Sevenif 
and there were also several strikeg.and io apes in 


ck 
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different districts, but taking everything into considera- 
tion, it appears that the increase in the number of 
persons employed is more rapid than the increase in 
the quantity of coal produced. 

The output of coal can be considered from yet another 
point, namely, per head of population, and under this 
heading the United Kingdom beats every other country, 
as will be seen from the table below— 


Tons per Head of 
COUntrYy,. Population. 


United Kingdom 
United States 
Belgium 
Germany 
France .. 





The quantity of coal consumed in the principal 
countries of the world for the last few years is given 
below in millions of tons. The consumption is arrived 
at by adding the imports to the home production and 
deducting the exports— 








Country. 1916. | 1917. | 1918. | 1919 
United States .. | 471 466 430 | 416 
United Kingdom :. | 205 | 203 | 187 | 181 
Germany.. .. .. | 143 | 142 | 130 | 126 
France .. .. .. 61 60 56 | 54 
Russia .. ee 39 37 | 35 | 34 
Austria-Hungary He 26 24 | 22 

1 


Belgium .. .. .. 20 20 | 21. 


From the above figures it would appear that more than 
twice as much coal is consumed in the United States as 
in this country, or, in other words, for every single ton 
that is used here, 2} tons are used in the United States. 
For 1919, the consumption in the latter country was 


gh—(1457) 


124 — - COAL 


almost equal to that of all the other countries in the 
table combined. : 

_ Another means of comparison worthy of no tice iS 
that based on the population of the countries under 
consideration. The United States again heads the list 
with a consumption of 4°75 tons per head, the United 
Kingdom comes next with 4°52, followed by Belgium 
with 3:14, Germany 2°11, and France 1:35. The two 
last-named show very low figures compared with the 
others, but these may be accounted for owing to the 
large amount of peat, wood, and lignite that is used for 
domestic and other purposes. 

Whilst considering the question of consumption, it is 
of interest to note that more than one-quarter of the 
home consumption of this country is used by the three 
great industries: iron-making, gas-producing, and rail- 
ways. 20,500,000 tons of coal are consumed in the 
production of pig iron; 15,000,000 tons in gas-making ; 
and 12,500,000 tons for locomotive purposes, ora a total 
of 48,000,000 tons out of 181,000,000. feet 
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PRODUCTION AND EXPoRTS OF COAL OF THE 


1910 
1911 


1915 
1916 
1917 
1918 
1919 


UNITED TED KINGDOM 
Total Production. 


Tons. 


133,306,485 
146,969,409 


154,184,300 
156,499,977 | 


163,737,327 
160,757,779 
159,351,418 
157,518,482 


162,119,812. 


169,935,219 
176,916,724 


181,614,288 


185,479,126 
181,786,871 
164,325,795 
188,277,525 
189,652,562 
195,351,951 
202,119,196 
202,042,243 
220,085,368 
225,170,163 


219,037,240 


227,084,871 
230,324,295 
232,411,784 
236,111,150 
251,050,809 


- 267,812,852 


263,758,562 
264 417,588 
271,878,124 
260,398,578 
287,411,869 
265,643,030 
253,179,446 
256,348,351 
248,473,119 


227,748,654 
229,779,517 


” 


Tons. 
14,733,000 


19,101,000 
22,932,000 


23,739,000 


26,602,000 


— 26,009,000 


28,104,000 
30,362,000 
31,717,000 
34,570,000 
37,138,000 
38,660,000 
40,121,000 
39,381,000 
37,488,000 
42,687,000 


42,907,000 — 


44,587,000 
48,128,000 
48,267,000 
55,810,000 
58,405,000 
57,783,000 
60,400,000 
63,805,000 
65,822,000 
67,161,000 
76,788,000 
85,188,000 
85,306,000 
86,037,000 
84,542,000 
86,295,000 


_ 78,742,000 


94,432,000 
70,576,000 
57,166,000 


51,340,000 


45,224,000 
40,509,000 
47,270,000 


Export ana Bunkers. 
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THE AVERAGE PRICE OF COAL AT THE PIT; 


Year. 


1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 


1912, 


1913 
, 1914 
1915 
1916 
1917 
1918 
1919 


a 


Average Price | 
atthe Pit. — 


United 


Kingdom. 
Per ton. 


—_ 
OWMWMMMOsIAUUNWOOINUMADMNARWAAWUWDAHDUNh AV 
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A ag A See 


Export Price. 
Per ton. 





FOR Export, AND AVERAGE PRICE IN 
THE LONDON MARKET FROM 1886 


Average 
Price in 
London 
Market. 
Per ton. 
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‘By Herpert KENDRICK . Net 
How to Become an Auctioneer and Estate 

Agent | 

By W. F. Noxzs, F.A.T. . a Net 
How to Become a Company Secretary | 

By E. J. HammMonn, A.O.1S. . - Net 
How to Become a Private Secretary 

By J. E. McLacuian, F.I.P.S. (Hons.) . - Net 
How to Become a Qualified mecountent 

By R. A. Wrrry, F.S.A.A. P . Net 
How to Choose Your Career 

By W. Lest Ivey, M.O. ‘ . . - Net 
How to Secure a Good Job | 

By W. Lzstm Ivey, M.C. , ; ‘ - Net 


CIVIL. SERVICE 
Civil Service Arithmetic Tests 


By P. J. VARLHY-TIPTON ; : ° 
Civil Service Essay Maiing 
By W. J. Appis, M.A... . ° 


Civil Service Guide 
By A. J. Lawrorp JONES 


Civil Service Practice in Précis Writing 


- Edited by ArTHUR REYNOLDS, M.A. (Oxon) . Net 


Copying Manuscript, Orthography, Hand - 
writing, etc. 


By A. J. LAwrorpD JONES : ; . Net 
Elementary Précis Writing — | s 
By Wa rer Suawcnoss, B.A. ‘a ‘ ney 


Guide to Indexing and Précis Writing 


By W. J. Wuston, M.A., B.Sc. and E. BowkER Net 


Indexing and Précis Writing | ; 
. By A. J. LawFrorpD Jone 4% i ee bee Net 


86 
36 
3/6 


36 
3/6. 
3/6 
2/6 


3/6 
3/6 





_e. 


26 


_ COMMERCE, ETC. 


iGomanie for Commercial and Secondary 
Schools | 


By A. J. Favett, B. Se.(Econ.), A.O. I 8. «6 % 
Commerce, Stage I | 
' By A. James, F.F.T.Com., F.R.Econ.8. . ms . 
Commercial Handwriting and Corre- : 

spondence a ee ee ee ee ee 

‘Commercial Practice . | 

By ALFRED SCHOFIELD, B.Sc. (Econ.) < - Net 
Elements of Commerce 

By F. Hrywoop, A.C.1.S, : ; : » Net 
How to Study for oan 

By D. Coorer : P ‘i 
Manual of Business Training .  .  « Net 
Modern Business and Its Methods | 

By W. CAMPBELL, Chartered Secretary j - Net 
Popular Guide to Journalism 

By A. KINGSTON . : : . Net 
Practical Journalism and Newspaper — 

‘By A. Baker, M.J.I., and E. A. CoPE ; Net 
Principles and Practice of Commerce 

By James STEPHENSON, M.A., M.Com., D.Sc. . Net 


Principles of Business 


By James STEPHENSON, M.A., M.Com., D.Sc. 

Part I, Net 2/6; . Part II, Net 
Questions and Auewees on Business Practice 

By E. J. Hammonp, A.O.1.8., ALAA. . - Net 
Routine of Commerce | 

By ALFRED SCHOFIELD, B.Sc.(Econ.) ‘ . Net 


Short Story Writing and Free Lance 
Journalism 
By SypNEY A. MOSELEY . A : - . « Net 


‘Theory and Practice of Commerce 


Edited by F. Haxuis, F.O.LS8. » ee Net 


Traders and Trading 


By W. J. Wearon, MA, BSc. 1. . « Net 


Wholesale and Retail Trade 


Bre: CAMPBELL . «+ 6 « ¢ Net 


1 


8/6 


2/6 
2/6 
3/6 
4/— 


4/— 
7/8 
2/6 
3/6 


8/6 


3/6 
5/- 


4/- 


7/6 


7/6 


— (2/8 


§/- 


_ ENGLISH AND COMMERCIAL 
_ CORRESPONDENCE 


| | ¢ PRICE 
Business Letters in English | | 

By W. J. WusTon, M.A., B.Sc. - «. » Ne 8/6 
Commerce and Correspondence : 

By E. H. Grout, B.Sc.(Econ.) : . Net 8/- 
Commercial Correspondence and Commercial = 
English - oo. . . Nett 8/6 
Commercial Dictionary. . . Net 1/6 
Correspondence of Commerce, The 

By A. Rispon Parmer, B.S8c., B.A. ‘ - Net 4/- 
Dictionary of Correct English, A 

By M. A. Ping, M.A. ; ; Net 2/8 
English and Commercial Correspondence 

By H. Nagaoka and D. THEOPHILUS,'B.A. ‘ ~ 8/6 
English Composition and Business 7 

Correspondence 

By J. F. Davis, D.Lit., M.A., LL.B. (Lond.) . Net 2Q/- 
English Exercises. A Book of nomonyms | 

By B. S. Barretr . 3/6 
English for Commercial Students | 

By H. W. HovuasTron . - Net 2/6 
English Grammar and Composition | j-. 

By W. J. Weston, M.A., B.Sc. (Lond.) . . Net. 4/6 
English Mercantile Correspondence . Net. 3/6 
Guide to Commercial Correspondence... 

By W. J. Weston, M.A., B.Sc. (Lond.) . 6 2 2/6 
How to Teach Commercial english 

By WALTER SHAWoROSS, B.A. . : - Net 38/6 
Manual of Commercial English. 

By WALTER SHAwcROsS, B.A. . Net 38/6 
Manual of Punctuation. By W. D, WEBSTER 1 
New Era Spelling Manual | - 

By H. J. Bower eo : — 2/8 
Pocket English Dictionary | : . Net 1/6 
Principles and Practice of Commercial Corre- - 

spondence. By J. StepHEnson, M.A., M.Com. Net 7/6 
Punctuation as 2 Means of expression . 
By A. E. Loven, M.A. - Net = Il/- 
ee and Antonyms, Pitman’ 8 Book Ne | i 
et 


GEOGRAPHY AND HISTORY 


Commercial Atlas of the World ‘ . Net 


Commercial Geography of the British Kaipire 
Abroad and Foreign Countries 


~ Net 
Commercial hiatee aoe of the British 
Isles . . Net 
Commercial Reearenns of the World . Net 
‘Commercial History 
By J. BR. V. MARoHANT, M.A. . ‘ . Net 
Economic Geography _ 
By John McIarLANE, M.A., M.Com. : - Net 
Economic Geography, The patncipie’ of 
By R. N. RUDMOSE BRown . . Net 
Economic Resources of the Empire 
Edited by T. Worswick, O.B.E., M.Sc. . . Net 
Elements of Commercial Geography 
By C. H. Grant, M.Sc., F.R.Met.Soc. : . Net 
Elements of Commercial History _ 
By Frep HAttL, M.A., B.Com., F.C.LS.  . - Net 
Geography. of Commerce, The 
By W. P. Rutrer, M.Com. ; ‘ ‘ . Net 


History of Commerce, The 
By T. G@. WitiraMms, M.A., F.R.Hist.S., FR -Econ.S. Net 


- Main Currents of Social and Industrial Change, 
1870-1924 
By T. G. WILLiAmMs, M.A. : - Net 


Outlines of the Economic History of ano 
By H. O. Merepriru, M.A., M.Com : 


Principles of Commercial History 
By J . STEPHENSON, M.A., M.Com., D.Sc. - Net 


Rise of British Commerce, The 
By K. G. Lewis, B.A., and N. BRaNTON 


Statistical Atlas of the World, A 


By J. SterHenson, M.A., M.Com., D.Sc. « Net. 


2 9 


PRICE 


5/- 
3/- 


2/6 
4/6 


5/6 
10/6 
7/6 
5/- 
2/- 
2/- 
5/- 


5/- 


5/- 
7/6. 
7/6 
3/6 
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ECON OMICS — 


By W. J. Wasron, M.A., BSc., and A. Crew . Net 
Economics Educator 


Hdited by J. H. Jonzs, M.A. Three Vols. Net 


Economics for Business Men 


By W. J. Wusron, M.A., B.Sc. a ae ee Net 


Economics for Everyman 


By J. E. Le Rossieno. . Net 


Economics of Private Enterprise, The 


By J. H. Jonzs, M.A. Net | 


Economics of Instalment Trading ‘and ‘Hire 


Purchase. By W. F. Onicg.. . Net 


Economics of the Manufacturing Business 
By W. A. Stewart Jonzss, F.C.W.A., F.8.S,  . 


Economics : zemepie and =roblems 


By L. D. Epm ‘ . Net 
Elements of Political Economy 

By H. Hatt, B.A. ‘ . Net 
Exercises in Reonétilce ae 

By A. Plummer, M.Sc. (Econ.), M.A., LL.D. . Net 


Guide to Political Economy 


By F. H. Spenosr, D.Sc., LL.B. , ; - Net 


Industrial Combination in England | 
By P. FirzGErawp, D.Sc.(Econ.) ‘ + Net 
Introduction to Business Economics | 
By J. SteppHmnson, M.A., M.Com., D.Sc. 
Outlines of Central Government - : 
By Joun J. Cuarke, M.A., F.S.8S.  . ; Net 
Outlines of Industrial and Social Economics 
By Joun J. CEASE, MPs FE.S.S., and James H. Pratt, 
A.O.LS. - Net 
Outlines of Local Government of the United. 
Kingdom (and the Irish Free etate) 


By Joun J. Otarxe, M.A., F.S.8. . . Net 


Plain Economics 
By Joun Lue, M.A., M.Com.Sc, ;: " - Net 


noe to Plenty, The 


W. T. Foster and W. CaToHInas ‘ . Net 


| ‘Subatance of Economics, The 


By H. A, eens B.A. (Econ.). ~~» cf Net 


10 


— pRror 


pichonaays of Hedsomic and Banking aera 7 


5/- 
6 3/- 


3/6 


5/- 
7/8 


. 8/6 


16/- 
2/- 
2/- 
3/6 


10/6 


3/6 
5/- 


1s 


i 


3/8 
3/6 


Bf 


Answers to Questions Set at the Examina- 
tions of the Institute of Bankers 
By L. L. M. Murry, Ph.D., B.Sc., Econ., B.Com.— 
Foreign Exchange. Part I & Part ss -EHach Net 


Economics. Part I & Part II _ « Hach Net 
a a Grammar and pene: " Part I Net 
Part II . Net 

Banker as a Lender, The | 
By F. E. Steere. : ; ; . Net 


Bankers’ Advances | 
By F. R. Stwap. Edited by Sir Jonn Paaet, K. C. Net 


Bankers’ Advances avemnet Produce 


By A. Wiriu1ams, A.I.B. Net 
Bankers and the Property Statutes of 1925 
and 1926. By R. W Jonzs ? Net 

Bankers’ Credits 

By W. F. SPALDING ; . Net 
Bankers’ Securities Against Advances 

By LawRENcE A. Foaa, Cert. A.I.B. , . Net 
Bankers’ Clearing House, The | 

By P. W. MarTrHews ‘Z ‘ ‘ . Net 
Bankers’ Tests 

By F. BR. Steap ‘ . Net 
Bank Organization, Management, etc. 

By J. F. Davis, M.A., D.Lit., LL.B. (Lond.) . Net 
Bills of Exchange Act, 1882, The 

By M. H. Meera, B.Com. ‘ Net 


Bills of Exchange Acts, A Practical Exam- 
ination of the 


. By ©. H. FENNELL : : ‘ . Net 

Cheques. By ©. F. Hivuasean ~ + ‘+ Net 
Dictionary of Banking 

.By W. THomson and LiLoyp CHRISTIAN . Net 


Dictionary of Banking Terms in Three 
Languages, agit: -French- Corman) 

By L. HERENDI ‘ Net 

Dictionary of the World’ 8 Currencies and 
Foreign Exchanges . 

By W. F. SPALDING Net 
Eastern Exchange, Currency, and Finance 
By W. FB. SPALDING ‘ Net 

ll | 


PRIOR © 


10/6 
6/- 
7/6 

10/6 


6/- 
7/6 
6/- 

30/- 

21/- 


30/- 
15/- 


Banking and Finance—contd. | 


PRICE 


Elements of Banking | 3 
By J.P. Ganpy | Net, 2/- 
English Banking Administration, An Outline a 
By Josepu SyKss, B.A. (Hons.) ; 2/6 
English Banking Methods | 
‘By L. L. M. Minry, Ph.D., B.Sc., B.Com. . Net 168/- 
English Composition and Banking Corre- 
spondence 


By L. E. W. O. FULLBROOK-LEGGATT, M.C.,B.A. Net 6/- 


Foreign Banking Systems 
Kdited by H. ParkKeR WILLIS and B. H. BEcKHART 


Net 21/- 
Foreign Exchange and Foreign Bills in Theory 
and in Practice. By w. F. SPALDING . Net 7/6 
Foreign Exchange, A rennet of | | 
By W. F. SpaLtpIne , - Net 8/6 
Foreign Exchanges, Arithmetic and Practice 
of the. By A. G. Suaa, Cert. ALB. . . Net 3/6 
Foreign Trade, The Hinance e 
By W. F. SPALDING : ‘ . Net 7/6 
Functions of Money, The 
By W. F. SPALDING ; : "4 - Net 7/6 
How to Succeed in a Bank 
By F. F. STEELE. : . - Net 8/6 
London Money Market, The ~ | 
By W. F. SpaLpING : é . Net 10/6 
prcney: Exchange, and Banking 
By H. T. Easton, A.1.B. ; . Net 6/- 
Notes on Banking and Commercial Law 
By T. Lioyp Davis : . Net 8/- 
Practical Banking 
By J. F. G. Bacsuaw, Cert. A.B. sy . Net -- 7/6 
Talks on Banking to Bank Clerks : 
By H. E. Evans. . Net 2/6 
Theory and Practice of Finance, The | — 
By W. CoLtiIn BRooxs . . Net 10/6 


Title Deeds Old and- New. | 
| By Francis R. STEaD. 7 e ° - Net 5/- 
, 12 | 


INSURANCE 


Actuarial Science, The Elements of ae 
By R. E. UnpeRwoop, M.B.E., F.1.A. . . Net 5/- 
Average Clauses and Fire-Loss Apportion- 
ments. By E. H. Minnion, F.O.L1. . - Net 8/6 
Building Construction, Plan Drawing, and 
Surveying in Relation to nee pnSEAUCe 
By D. W. Woop, M.B.E. Net 6/- 
Burglary Risks 
- By B. H. Grout, BSc. ACII . . Net 10/6 
Business Man’s Guide to sngSEAnee) The 
By A. Pawpotrr. ; . Net 3/6 


Casualty Insurance 
By C. J. CroBavuas, M.A., and A. E. REppInG, B.S. Net 25/— 


Compound Interest, meinciples of 
By H. H. Epwarps ; »- Net 6/- 


Credit Risks, Commercial. By G.H.Swam Net — 5/- 


Dictionary of Accident Insurance 
Edited by J. B. WELSON, LL.M., F.C.L.1., F.C.1.S. Net 60/- 


Fire Extinguishment and Fire Alarm Systems 


By R. NortTHwoop . - Net 7/6 
Fire Insurance, Common Hazards of 

By W. G. Kusier Ripiey, F.C.L1. , - Net 56/- 
Fire Insurance, Dictionary of 

Edited’ by B. O. Remineaton, F.C.LI. a - Net 30/- 
Fire Insurance, ee and peeeeee 

By F. Gopwin : Net 65/- 
Fire Insurance, The Law of 

By J. Rownatt, B.A... . Net 7/8 
Fire Policy Drafting and Endorsements 

By W. ©. H. DartEy ; - Net %/9 
Fire Waste. By G.E. Kray. . . . Net 2/6 
Guide to Marine Insurance 

By Henry Kear . ‘ ; ; : - Net 8/6 
Insurance | | 

By T. B. Youns, B.A, F.LA., F.R.AS. . - Net 10/6 


Insurance Office Organization and Routine 
By J. B. Werson, LL.M., pada no ond E H. 
SHERRIE, F.I.A. Net 7/6. 


Insurance of Profits. By A. G. ‘Macaw » Net 5/- 
13 7 7 


_Insurance—contd.: 


14 


fasusance of Public Liability nee | are a 
By S. V. KimKpatTrick, F.0.L1. - .« Net 8/- 
Law and Practice as to Fidelity Guarantees ae 
By O. Evans and F. H. Jonzs ; Net 6/- 
Law of Accident and Contingency Insurance | 
By F. H. Jonzs Net 7/6 
Life Assurance from Proposal to Policy 
By H. Hosxine PATLORy. aie OTA: ‘ead Vv. W. 
 ‘Tyuer, FLA, . Net 6/- 
Life Assurance, Guide to re 
By 8S. G. Leren, F.LA. . : ; : ~- Net §/- 
Marine Insurance of Goods, ane | 
By F. W. 8. Pootz : : . Net 16/- 
Motor Insurance. By W. F. Topp , . Net 6/- 
Pension and Superannuation Funds, Their 
Formation and Administration Explained 
By BERNARD ROBERTSON, F.I.A.,and H.SamuEts Net 6/- 
Pension, Endowment, Life Assurance, and 
Other Schemes for pores Ca compan 
By H. Dovauarry, F.C.1.1.  . - Net 6/- 
Personal Accident, Disease, and Sickness 
Insurance, The Pemnciples ane peace te of 
By J. B. WELson, LL.M. : _ Net -§/~ 
Physiology and Anatomy 7 
By H. Garprnen, MS., F.R.C.S. : - Net 10/6 
Principtes and Practice of Accident Insurance, 
e 
By G. E. BANFIELD, A.O.LI, . B44 . Net 6/- 
Principles of. pueutaece | a 
By J. ALFRED EKE | ~ . « Nett §/- 
Successful Insurance es The 
By J. J. Bisaoop, B.A., F.0.18., J.P. . - Net 26 
Talks on Insurance Law _— ; 7 i. 
By J. A. Watson, B.Sc., LLB. .  . . Net 3/6 
Workmen’s Compensation Insurance | = 
By C. E. Gorpine, LL.D. F.O.L1, FSS. . Net 5/- 


a SHIPPING | 
| Case and Freight Cos Costs | 


Paitecnly phere and Glossary, The 


By F. M. DupENBY 


How to Export Goods. By F. M. Dupensy . 
How to Import Goods. By J. A. DUNNAGE . 


Net. 


Net 


Import and Export Trade. By A.S. Harvey Net 
-Jmporter’s Handbook, The. By J. A. Dunnace Net 


Manual of Exporting 


By J. A. Dunnaae, F.S.S., F.0.1., A.M.Inst.T. 


Shipbroking, Introduction to 
By C. D. MacMurray and M, M. Cres 


Shipping. By A. Harz and F. Heywoop 
Shipping and Shipbroking 
By ©. D. MAcMurRRAy and M. M. Crew 


Shipping Business Methods 
By R. B. Pav ; 


Shipping Emades and Accounts 
By R. : 


Net 


Net 
- Net 


- Net 


Net 


Net 


saci Ome Organization, Management, 


and Accounts. By Aurrep CALVERT. 


Shipping Terms and ynrases 
By J - A. DUNNAGE : 


INCOME TAX 


Income Tax and Super-Tax 
By 3H. B. Sricur and E. C. PaaLer 
Income Tax, Snelling’s Precues 
By C. W. OnIVERS 
‘Income Tax Relief, Double 
By H. E. SEED and ‘A. W. RawLinson 
Income Tax Reliefs 
By A. W. RAwLinson, A.C.A, 
Income .Tax, Sukie al and’ Surtas 
_ The New Law Explain 


| oy Wanton, F.O.A., “To F.R.Econ.S. _ 


15 


Net 


- Net 


P Net 


Net 


Net 


Net 


Net 


Net | 


Qf 
7/6 
2/- 
2) 

21/- 

10/6 


10/6 


3/6 
2/- 


15/- 
5/- 
2/8 
6/- 
2/6 


12/6 
3/6 
10/6 


20/- 
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SECRETARIAL WORK, ETC. 


| ‘Chairman's Manual . 


By Gonpow PAL, and Hawnér Manrin, FOL. | Net 


Company Registrar’s Manual, ree 7 
— By J. J. QUINLIVAN | ‘ . Net 
Company Secretarial Work | 


By E. Marri, F.C.1.S8. . : | . Net 


Company Secretary’s Vade Mecum > 
OEE by P. Tovey, F.C.1.S. Revised by C. W. ka 
e 


LS. 
Dictionary of Secretarial Law and Practice 
Edited by Pamir Tovey, F.C.I.S.. Net 
Examination Notes on Secretarial Practice 
By ©. W. Apams, A.O.1LS. ; Net 
Formation and Management of. a Private 
Company | 


By F. D. Heap, B.A. ‘ : . Net- 


Guide for the Company Secretary 

By ARTHUR COLES. . Net 
Guide to Company Secretarial Work 

By O. OLpHaM, A.C.I1.8. eet by = K. Rage or 

A.0.1.8. (Hons.) Net 
monorary Secretaryship 


By W. i i : ~ Net 
How to Take Minutes 

Edited by E. Marrin, F.C.LS. a . Net 
Meetings 

By F. D. Heap, B.A. - Net 


Outlines of Transfer Procedure in Connection 
with Stocks, Shares, etc. 
By F. D. Hap, B.A. (Oxon), Barrister-at-Law . Net 
Practical Share Transfer Work 
By F. W. Lippineron.. Net 
Prospectuses : How to Read and Understand 
Them 
By Purp Tovey, F.C.LS. - Net 


PRICE 


ve 


3/6 
49/- 
2/6 
7/6 
6/- 


3/6 
2/6 
2/6 
 6/- 


8/6 


|—«8/ 


5/- 


Questions and Answers on Secretarial Practice _ 


By HE. J. HAMMOND. aes ne a K. ue 
A.O.1.8. (Hons.) : » Net 
Secretary’s Handbook | 
Edited by Sm H. E. Brarn, C.B.E. | . Net 
Transfer of Stocks, Shares, and Other 
Marketable eecunce 
_By F. D. Heap, B.A. 






7/6 
5/- 


10/6 


- INDUSTRIAL ADMINISTRATION 


Dictionary of Industrial Administration 


Edited by J. Len, C.B.E., re cara a Two 
Vo : Net 


Employment Management | 
Compiled and Edited by DANIEL BLOOMFIELD . Net 
Engineering Factory Supplies 


By W. J. Hiscox °. - Net 
Factory Administration ‘in Practice 
By W. J. Hiscox . Net 
' Factory Lay-Out, Planning and Progress | 
By W. J. Hiscox . Net 


Factory Organization 


By C. H. Norrscort, M.A., Ph.D., O. SHELDON, B.A., 
J. W. WARDROPPER, B.Se, B.Com., ee and 


 L. Urwiox, M.A. . . Net 
Fair Wage, A By E. Batren .  .  . Net 
Industrial Conflict 

By the Ricut Hon. GEorGE N. BARNES . Net 


Industrial Control (Applied to Manufacture) 
By F. M. Lawson, A.M.1.C.E., A.M.I.Mech.E. . Net 


Industrial Organization 


By Joun Lze, C.B.E., M.A.,M.ComSc. . . Net 
Industrial Organization, The Evolution of 

By B. F. Sutetps, M.A. . Net 
Introduction to Industrial Administration, An 

By J. Lxe, C.B.E., M.A., M.Com.Se. ‘ - Net 
Lectures on Industrial namnie tation 

Edited by B. Muscio, M.A. ; . Net 
Letters to an Absentee Director 

By JoHN Lun, O.B.E., M.A.,M.Com.So, . . Net 
Management 

By J. Las, C.B.E., M.A., M.Com.Sc. ; - Net 
Modern Industrial Movements 

Edited by D. BLOoMBTELD : ; . Net 
New Leadership in mnduely: The 

By S. A. Lewisoun ‘ » Net 


Outlines of Industrial Administration 


By R. O. ella H. i siete and baa . 
JENKINS — Net 


Patents for inventions: | 
Ere E. WaLkmnr, B.A., and R. B, Foster, BSe, Net 
17 


63/- 
8/6 
5/- 
8/6 
7/8 


7/6 
2/6 


3/6 
8/8 
5/- 
10/6 
5/- 
6/- 


5/- 


10/6 
7/6 


6/- 


1/- 


Industrial Admiinistratioa—-contd. 
Philosophy of Management, The 
By OLiver SHELDON, B.A. . Net | 
Principles of Industrial Administration, ‘An | 
- Introduction to | — 
By A. P. M. Fraewna, C.B.E., MSc., MLEE,, 
and H. J. BROOKLEHURST, M Eng. a A.M.IE.E. . Net 
Principles of Industrial Welfare _ 
By J. Lux, 0.B.B., M.A., M.Com.Sc. . ‘ - Net 


Problems of Labour 


Compiled and Edited by DANIEL BLooMErELD . ‘Net | 


Research in Industry 
By A. P. M. Frumsona, O.B.E. ao ee 
and J. G. Pearcs, B.So., A.M.LE. 
Sharing Profits With Paaployes 
By J. A. Bowm, M.A. - Net 
Time Standardization of Workshop Operations 
By T. Przxmveton, M.I.Mech.E. A Net 
Welfare Work in annuetey 


Net 


Edited by E. T. KELLY . , . - Net 
Workshop Sc mantteee 
By ©. G. RENOLD . 5 : ; . Net 


BUSINESS ORGANIZATION AND 


MANAGEMENT 
Business Management 
By PERcCIVAL WHITH ‘ | Net 
Business Management for Small Retailers | 
By H. W. THEEDAM . - Net 
Clubs and Their Management 
By F. W. PIxiey Net 


Colliery Office Organization and Accounts 

By J. W. INNES, F.0.A., and T. C. CAMPBELL, F'.0.1. Net 
Commercial Management 

By C. L. Bountine . : Net 
Counting -House and Factory Organization 

By J. GiumMourR WILLIAMSON . Net. 
Drapery Business Organization, Management 


and Accounts. By J. Eenser Bayiuy . Net 
Filing Systems. - By E. A. Copp . . . Net. 


the: ee! 18 


. 10/6 : 


3/6 
5/- 


8/6 


10/8 
10/6 
16/- 
b/- 
1- 


15/- 


8/6 


10/6 
7/8 
10/6 
7/8 
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- Business Organization and Management—contd. 


"Flour Milling Industry, Organization and 
Management of the. By E. L. Pearson. Net 


Grocery Business Organization and Manage- 


ment. By 0. Le T. Bea, O.B.E., and J. A. 


SMART | Net 
Hire-Purchase Trading | | 
By CunuirFre L. BoLLine . : . - Net 


Hotel Organization, Management, and 
Accountancy 


By G. De Bont, ian ee: 7“ F. as SHARLES, 


F 2. A.A., F.C.LS. . Net 
How to Manage a Private Hotel 
By P. Hosss . ‘. ; . Net 


How to Organize Seaen Concerts, Fétes, 
Exhibitions, etc. 


By F. ATrrreELp FAWKES | : ; ; “ Net 


Ironmongery ae pronmiongete pone 
By S. W. Franc Net 
Office rN SDP HAnCeS ne Methods 
By W. DEsBorovGH, F.C.I. Net 
Office Organization and Manabensat 


Including Secretarial Work 


By Lawrence R. DICKSER, venaiens pees 
and Sim H. E. Bian, O.B.E. . 


- Organization of a omat pusineses a 


_By W. A. Sire. - Net 
Self-Organization for Business Men 
By Moritey Darnow, B.S8c.(Hons.), Lond. . Net 


Solicitor’s Office Organization, Management, 
and Accounts | 
By E. A. Corr and H. W. H. Rosins : . Net 


- Stockbroker’s Office, The: 


By J.B. Day. . . . . Net. 


Stores Accounts and Stores Control . 
7 Rad J. H. BURTON ‘ ‘ 


aa 


Koos Net 


PRICE 


(16 


6/- 


10/6 


10/6 


3/6 


6/- 
3/6 


6/- 


7/6 
2/8 


5/- 
6/— 
7/8 


5/- 


MUNICIPAL WORK oy! 


Local Government of the United Kingdom, ae 
and the Irish Free State The 


By J. J. Crarxe, M.A,, F.S.S. ; ae Net 12/8 
Municipal Accounting Systems lr. ane 

By 8S. WaiTrHeapd, A.S.A.A., A.C.1LS. ° - Net 5/- 
Municipal Audit = oeramunes | 
- By the same Author ‘ , ‘ - Net 8/6 
Municipal Book-keeping | : 

By J. H. McCarn, FS.A.A.. . Net 7/6 
Municipal and Local Government Law 

By H. E. Smrra, LL.B. . . Net 10/86 
Municipal Organization 

By M. H. Cox, LL.B. ‘ Net 65/- 
Municipal Student’s Examination Notebook 

By S. Wurrenrap, A.S.A.A., A.C.1.8. ‘ . Net- 7/6 


Municipal Series 
Edited by WiLL1aAM BarTsson, A.C.A., F.S.A.A. 
Describes the Organization and Administration in the 
Various Departments of a Municipality. 
Principles of Organization 


By W. Bateson, A.C.A., F.S.A.A. - Net 3/6 
Education Department 

By A. E. Ixin, B.Sc., LL.D... . - Net 7/6 
Electricity Undertaking 

By ©. L. E. Stewart, M.LE.E. ‘ - Net 6/- 
Finance Department 

By -W. Bateson, A.C.A., F\S.A.A. . Net 7/6 
Gas Undertaking 

By E. Upron, F.S.A.A.. . Net 58/- 
Municipal Engineer and Surveyor’ 8 

Department. By E. J. Etrorp . . Net 10/6 

Public Health Department 

By W. A. LzonaRD . 4a r . Net 6/- 
Rating Department 

By A. H. Peacock, M.A., A.S.A.A.. . Net — 5/- 


Town Clerk’s Department and the 
Justices’ Clerk’s Department 


By A. 8. Wricur and E. H, SINGLETON . Net 7/6 
Tramways Department | | 
- By S. B. N. Marsa ‘ F : . Net (bE 


Waterworks Department . 
By F. J. ALBAN, F.8.4.A., F.1.M.T.A., A.O.1L8. Net 10/8 
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- ADVERTISING AND COMMERCIAL ART 
Aavertinensect ayo ant Copy “Writing 


‘By A. J. WarTKINe 


Advertising Procedure a O. KLEPPNER 


a ee ehrougs = pee 
HUNTER 


| pena to Women 
By 0. A. Naprumre, M.A, . 


Business Man’s Guide to Advertising 


By A. E. Buty 
Craft of Silent Salasinenship 
By ©. 


LL TREGURTHA and J. W. FRInGs 


Designs, Book of 
By O. J. and L. S. Strona 


Effective Postal Publicity 
By Max RIrrenBERG : 


Language of ores The 
y J. B. OPDYCKE . 


Lester ane Laie as Studio Handbook 
By 


Cae ria aud Ornamental 
By E. G, Fooxs . 


Modern Publicity. By A. W. Dan 


Practical Points in Postal hecuede 


By Max RITTENBERG 

Practical Press eer 
' By A. L. CULYER . 
Show Card Writing, The re of 

By L. J. and ©. J. STRONG : 
Sign Painting. By F. H. ATKINSON 
Ticket and Showcard Designing 
By F. A. PEarson 
Araining in Commercial Art 

By V DANVERS | 
Types a Type Races. 


Reprinted from “‘ Modern Adveetising © a 


By C. M. TREGURTHA 
21 


Net 


Net 


- Net 


- Net 


Net 


Net 


Net 


- Net 


Net 


Net 


. Net 
- Net 


- Net 


Net 


e Net 
- Net 


» Net 


. Net 


» Net 


15/- 
21/- 


§/- 
21/- 
3/6 
| " 
16/- 


7/6 


15/- 


12/6 


3/6 
2/6 


7/6 
3/6 


16/- 
16/- 


3/6 


21/- 


(2/6 


SALESMANSHIP an on 
ee ‘enice 
Building Retail Sales | rig? i 
. By 0. ©. Kniests . ‘ ° eek: - Net 5/- 
Commercial Travelling. By A. 5. Bow . Ne 8/8 


— of Silent Salesmanship | | | 
CO. MAXWELL TrreurTHa and J. W. Frines Net 5/- 


a Order and PHEre TEBE as ll 


By A. BE. Bur : . Net 9/6 
Mail Order Organization : - | 

By P. EB. Wuson . : ° ° « Net 38/6 
Modern Sales Correspondence . 

By D. M. Wrtson . : 2 » Net B5/- 
Outline of Sales Management, An 

By C. C. Knieuts, Sales Consultant , . Net 6/- 
Practical Aids to Retail ene 

_By A. Epwarp Hammonp ; ‘ ~- Net 7/6 
Practical Salesmanship | 

By N. C. Fow1reEr, Junr. £ : : - Net 7/6 
Principles of Retailing 

By N. A. Brisco, Ph.D. . ‘ ‘ > . Net 16/- 
Psychology as a Sales Factor 2 

By A. J. GREENLY . ’ p ; : . Net 10/6 
Sales Management. By C. L. Botta . Net 10/6 
Salesmanship | 

By W. A. CoRBION and G. E. GRIMSDALE - Net 8/6 
Salesmanship, eccuniaue “ a 

By C. O. Kniauts . ; ; . Net 65/- 
Shop Fittings and Display 

By A. E. HamMonp 4 ‘ ; - Net 5/- 
Successful Retailing. By E. N. SrMoN . . Net~ 6/- 
Training for More Sales : | 

By 0. C. Kniauts, Sales Consultant . - Net 5/- 
Erataing for Travelling palesmen af 

By F. W. SHRUBSALL : — % Net 2/6 


Window Dr essing. By G. L. ‘Tomas ou oe Net : 2/- 


- TRANSPORT 


| Cincis and Inland weerver | . 
. By, Guores OCaDBURY . . ‘ - Net 
Commercial Air Transport 


By LizvuT-Cot. Ivo EDMABES . M. Ge ae FF, Tymns, 
MO,, A.F.R.AeS.  . . Net 


History and Economics of Transport, The 


By A. W. Krmxarpy, sae Samii es 
and A. D. Evans . 


"How to Send Goods by Road Rail, ane oe | 
By G. B. LissenDEN ‘ Net 


Industrial Traffic Management 
By G. B. LissenpEN ‘ 5 - Net 


Modern Dock Operation 
_ By D. Ross-Jonnson, O.B.E., V.D., M.Inst.I. . Net 


Modern Railway Operation 
By D. RB. Lams, M.Inst.T. ; : . Net 


Motor Road Transport. By J. Pamimorz. Net 
Port Economics 
By B. oe aes Ba aii a 
M.Inst.0.E. , Net 


Railway Electrification aut Tea Problems 
By P. Burtr . : . Net 


Railway Rates : Soe: and propleme 


By P. Burrr, M.Inst.T. . Net 


Railway Statistics : Their Compilation and 
Use. By A. E. Kmxvs, 0.B.E., M.Inst.T. . Net 


Rights and Duties of ptanaport uncer. 
By H. B. Davis, M.A. ; 


Road Making and Road Using ; 
By T. SaLKIELD, M.Inst.C.E., M.Inst.T. . . Net 


Traders’ Rail Charges Up to mate 7 
By J. W. Penne A.M. Inst.T ‘ . Net 
| 23 | | | 


PRICE 


7/6. 
7/6 
16/- 
2/- 
25/— 
6/- 


7/8 
10/6 


6/- 
10/6 
6/- 
5/- 
5/- 
7/6 


3/6 


LAW 


Bankruptcy, Deeds of Arrangement, etc. 
VALENTINE BALL, M.A., Barrister-at-Law Net 


| Bilis, Cheques, and Notes — 





By J. A. Staree, B.A., LL.B. (Lond.). . . Net 
Business Tenant, The | 
- By Epwarp S. Cox-Sinciair, and T. Hynes, . Net 
Commercial Law of England, The 

By J. A. Statrer, B.A., LL.B. (Lond.) ; » Net 
Companies and Company Law _—y. 

By A. C. CONNELL, LL.B. (Lond.) . P » Net 
Company Case Law 

By F. D. Heap, B.A. (Oxon) . ; ; - Net 


Company Law 
By D. F. pe L’soste Ranxrina, M.A., ee D., and 
ERNEST VAN SprIceR, F.C.A. . . Net 
Elements of Commercial Law, The 
By A. H. Dovazras, LL.B. (Lond.) . : - Net 


Elementary Law. By E. A. Corr. : . Net 
Examination Notes on Commercial Law 
By R. W. Hortianp, 0.B.E., M.A., M.Sc., LL.D. . Net 


Examination Notes on Company Law 

By R. W. HOLLAND, O.B.E., M.A., M.Sc., LL.D. . Net 
Executorship Law and Accounts 

By D. F. pe L’Hoste RaAnxKING, M.A., LL.D., 

EK. BE. Spicer, F.0.A., and H. C. PEGLER, F.C.A. Net 
Guide to Company Law 

By R. W. Hotianp, O.B.E., M.A., M.Sc. LL.D. . Net 
Guide to Railway Law 

By Arruur E. CHAPMAN, M.A., LL.D. (Camb.) . Net 
Introduction to Conimercial Law 

By NorMAN A. WEBB, B.Sc. . ‘ P ° ° 


Law for Journalists 


By CuHaries Prntey, Barrister-at- Law . - Net 


Law for the House-Owner 
By A. H. Cosway . - Net 
Law of Carriage i le Railway, The. In cree 
Britain and Irelan 
By L. R. ee MA, Lu. me » and T, J. 
D. ATKINSON, M.A. ° » Net 
Law of Contract, The 
By R. W. HoLtiann, O.B.E., M.A., M.Sc., LL.D. Net 
_ . 24 ‘ 


patior 


. 19/68 
6/- 


7/6 
3/6 
6/- 
7/6 


10/- 


2/- 
4/- 


2/6 
2/6 


“15/- 


3/6 
7/8 


50/- 
B/- 


Law of Master and pervant | 
By. R. Batr, LL.M. . —  « Net 


Law Relating to Building and Colitracts 
By W. T. CRESWELL, Barrister-at- Law re . Net 


Law Relating to Secret Commissions and 
Bribes. By Atserr Crew, Barrister-at-Law . Net 


Law Relating to Carriage by Land 


By S. W. CLARKE, Barrister-at-Law . : - Net 
Legal Terms, pune eeee and Abbreviations 


By E.A.Copp : Net 


Mercantile Law 
By J. A. SLATER, B.A., LL.B. (Lond.) Fifth Edition, 
Revised by R. W. HOoLuann, O.B.E., M.A., M.Sc., 


LL.D., of the Middle Temple. . : - Net 
Outlines of Company Law . 
By F. D. Heap, B.A. (Oxon) . : : . Net 


Partnership Law and Accounts 
By R. W. Hoizuanp, O.B.E., M.A., M.8c., LL.D. Net 


Principles of Marine Law 
By LAWRENCE DUCKWORTH . ; : . Net 


Questions and Answers on Commercial Law 
By R. W. Honuanp, O.B.E., M.A., M.Sc., LL.D. Net 


Questions and Answers on Company Law 
By G. WILL1iAM FortTung, F.S.A.A., F.C.1.8. (Hons.), and 
D. R. MaruEson, M.A. (Hons. )s A.S.A.A. (Hons.) Net 


Railway Act, 1921, The 
By R. P. Grisstrss, F.C.1., F.B.E.A., Grad.Inst.T. Net 


Rights and Duties of Liquidators, Trustees, 


and Receivers, The 
By D. F. pE L’HOosTE RANKING, M.A., LL.D., ERNEST 
KE. Spicer, F.C.A., and Ernzst C. PEGLER, F.0.A. Net 


Solicitor’s Clerk’s Guide. By BE. A. Copz . Net 


Trusts: Law, Administration, and Accounts 
By ©. KELLY and J. Cote-HAMILTON  . - Net 


Wills, Executors, and Trustees 
By R. W. Hottanp, O.B.E., M.A., MSo., LL.D. Net 


PRICE 


10/6 
12/6 
10/6 

7/8 


3/- 


7/8 
2/6 
6/- 
7/6 


5/- 


5/- 


2/8 


15/- 
4/- 


15/- 


REFERENCE BOOKS 


Bedrock of Modern Business, The os 
By James STEPHENSON, M.A., M. Oom., DSc. - - Net- Be 
Business Building | 
Edited by F. F. SHarzzs, F.S.A.A., FOOLS. 2 Vols. -Net 43/- 
Business Cycles. The Problem and Its Serene a 
By W. ©. Mrrcosern ‘ — © 30/- 
Business Forecasting and Its Practical Appl. 7 
cation. By W. Wattace, M.Com. (Lond.) . Net 7/6 
Business Man’s Encyclopaedia and Dictionary Bs 6 
of Commerce 
Edited by Frank Heywoop, F.0.1.8. Two Vols. Net 47/6 
Business Man’s Guide , : oe 
Edited by J. A. SLATER, B.A., LL.B. ° ° Net 6/- 
Business Statistics a 
By R. W. Ho.ttanp, O.B.E., M.A., M.Sc., LL.D. Net 98/6 
Business Terms, Phrases, etc. : Net 3/6 
Cable and Wireless Communications of the 
World, The ; 
By F. J. ‘Brown, C.B., C.B.E., M.A., B.Sc. is Net qs 
Charting, Manual of _ . oe ; - Net 6/- 
Charts and Graphs . — 
By Karu G. Karsten, B.A. (Oxon) ‘ - Net 225/- 
Commercial Arbitrations | 
By E. J. Parry, B.Sc., F.1.C., F.O.8. . - Net 3/6 
Commercial Commodities | . : 
By F. Marruews, B.Sc., A.L.C., F.0.S.  . . Net 12/6 
Commercial Contracts. By HE. J. Parry . ‘Net 5/- 
Commercial Self-Educator = 
Edited by R. W. AOL O.B.E., aia M.8c., LL.D, . 
Two Vols. ‘é Ne 30/- 
Commodities of Gomimerce | | _ 
By J. A. SLATER, B.A., LL.B... ; - Net -6/-— 
Cotton World, The : 
Compiled and Edited by J. A. Topp, M. A. B.L. . Net . 5/-. 
Dictionary of the World’s Commercial | ao 
Products | anche 
By J. A. Sxiarer, B.A., LL.B. (Lond.)  . - Net 38/76 
Discount, Commission, -_- Brokerage Tables oe: 
By ERNEST HEAVINGHAM | Net 1/86 


Reference Books—contd. 


Empirg Consols. By J. F. DaRUNe, C.B.E.. Net 


Financial Statements, Analysis of 


By H. G. GUTHMANN, M.B.A.,, CPA.  . - Net 
‘Fruit and the Fruit rane | | | 

By F. Farrrorp - ~. Net 
Guide to the impeavenisnt of the Memory 

By the late Rev. J. H. Bacon © ; Not 


Handbook on Wills, A. By A. H. Cosway . Net. 


How to. Collect Accounts by re 


‘By ©. HannerorD-SmMitTH ‘ ‘ ~ Net 
How to Grant Credit 
_ By CurHgeert GREIG . Net 
History, Law, and Practice of the Stock 
Exchange, The. By A. P. Porny, B.A. . Net 
Investment Principles and papenees 
_ By R. E. Bapaer, Ph.D. ° - Net 
-Investor’s Manual, The 

By W. W. WALL, ES.S., F.J.1. F ‘ . Net 
Mercantile Terms and Abbreviations . Net 


Money and the Stock a hare lial oe 
By Emi Davigs. 


Money Making in Stocks and Shares 


By Sypney A. MosELEY - Net 
Public Speaking. By F. H. Kirkpatrick . Net 
Public Speaking, Essentials of 
By W. C. Dusors, A.M., LL.B. ; ‘ - Net 
Romance of World Trade, The 

By A. P. DENNIS, Ph.D., LL.D. . + 4 Net 
Shareholder’s Manual, The 
_ By H. H. Bassertr . ; os ‘ ; - Net 
Speak 7 Public, How to _ | 

- By O. F. Carr and F. E. Stevens . : Net 
, eres and Their Application ¢ to Commerce 
. By AL BoDpINGTON | 5 . Net 


“Types of Business| Enterprise 


a she ial 0. Cross, LL.B., Ph.D. : on ° ° Net 
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PRICE 


Ij 


ae 


«21/6 


2/6 
3/6 
3/6 

7/8 


21/- 
3/6 
1/6 


2/- 


7/8 


—~6/- 


8/6 
15/- 
3/6 
3/6 


12/6 


‘gu/- 


FOREIGN LANGUAGES ss. ¢ 


| _ FRENCH © - 
Progressive French Grammar a | 
_ By Dr, F, A. Hepacoox, M.A., D.ésl. . «. Net 
Commercial French Grammar . 
By F. W. M. Draper, M.A., B.és.L. . Net 
French-English and English-French 
Commercial pic donary 
By F. W. Sure. Net 
Manual of French Commercial Correspondence 
By G. W. MAcDONALD. « Net 
Correct French Speech | 
By B. Dumviwe, M.A., F.C.P. ° 
GERMAN 
A New German Grammar 
By J. KEEGAN, M.A. _ : ; - Net 
Commercial German Grammar | 
By J. Brraery, M.A. - Net 
A New German-English and English- German 
Dictionary for General Use | 
By F. OC. Hesrrr and L. HimscH i. » Net. 
German-English and English-German 
Commercial pcuonaty: . 
By J. BITHELL, M.A. . ; - Net 
Commercial PR ae in German. Net 
SPANISH 
Spanish Commercial rammar 
By C. A. ToLEDANO ‘ . « Net 
Spanish-English and English- Soabiel 
Commercial Dictionary 
By G. R. MacpoNnALD ° ; » Net 


R. MacpoNALD ‘ * 
25 


More of Spanish Commercial Correspondence 
| Net 


5/8 
28 


26 


5/- 
1/6 


5/- 


3/6 
15/- 


16/- 
3/6 


46 


12/6 


46 


- Fereign: Languages—contd. 
ITALIAN 


t | PRICE 
-Barettf’s Italian and English Dictionary __ 
~ Compiled by GuGLIELMO CoMELATI = J. maveroes 
In two volumes (Reprinted) , . Net 26/- 
‘Italian Commercial eee 
~ By Loiar Ricor ‘ - Neb 4/- 
Italian-English and English- Italian 
+» Commercial Dictionary 
By G. R. MacponaLp, . - Net 30/- 
Mercantile Correspondence, Enélish- Italian 
Net 56/- 
PORTUGUESE 
Beaune taal, and English- Portuguese 
Commercial picuouaty 
By F. W. Sra. . .«  . Net 16/- 
Practical Portuguese Gelannias . . Nee 7/6 
Mercantile ice aa pee Portu- 
guese. ‘ : . - Net 3/6 
PITMAN’S SHORTHAND 
For Complete List of Textbooks, Phrase Books, 
Dictation Books, Reading Books, etc., see Pitman’s 
“SHORTHAND AND TYPEWRITING CATALOGUE.” 
Pitman’s Shorthand Instructor : . 4/6 
Pitman’s Shorthand Commercial Goiikes . 46 
Pitman’s Shorthand Rapid Course - « 46 
Shorter Course in Pitman’s Shorthand . |p 
English and Shorthand Dictionary . . 10/- 
Shorthand Clerk’s Guide 
By V. EH. CoLiinan, A.C.IS. . ‘ : - - 28 
Progressive Dictator ._. : ; - «+ 2% 


Phonographic Phrase Book  . : Paper 1/6, Cloth 2/- 
| ae ; 





| Pitman’ 8 Gosduercial Typewriting 
By W. and E. WALMSLEY ._. 
Pitman’s Typewriter Manual 

| pubes Typewriting 
2. y F. HEELS, F. C. 1.8, ) e . ry e i he 


prior Typewriting 7 
By the same Author ‘ ‘ ; : 


Typist’s Companion, The 


By Maxwstt Crooks, F.Inc.T.T., F.1.P.S. . Net. 


Touch Typewriting for Teachers 
oo at Praaie 


By MaxwE.u | 
¥F.C.T.S. (Inc.) . Net 


Touch Typewriting Made Easy 

By G. B. WricHT . ° 
Practical Course in Touch Typewriting 

By ©. E. Sacra ° 


gag ae td of Typewriting 
. ETHERIDGD 


Ga dss and Answers on ‘Typewriting and 
Office Procedure 
By ARTHUR E. MorrTon . . 
Royal Society of Arts Typewriting Tests 
By A. E. Morton. No. 1, Elementary; No. 2, = 
mediate; No. 3, Advanced. Each . 
Mechanical Devices of the Typewriter 
By R. T. Nicgoxrson, M.A. | Net 
Modern Typewriting and Manual of Office 
Procedure 
By A. E. Morton . 


er and Management of a a a Copying Office, 
By G. CO. MENZIES . - Net 


Pitman’s Gramophone Method of Rhythmic 


Typewriting 
Comprises a complete set of specially arranged 
gramophone records for use in the Touch 
writing Class and a series aa seretally er ed 
keyboard exercises . ‘. . . Net. 


Net 


oe 
> B/- 


gp 
38 


2 


76 
2/6 
2 


7/8 


— 28 


2/6 
6/- 


5/6 


—«10/6 


“85 /- 


Exercises only ee . ‘ * . Bach -1/6 


2MMON COMMODITIES AND INDUSTRIES | 


| Bach took in crown 8vo, illustrated. da. net. 


In eabh of the handbooks in this series a particular product: or 
industry is treated by an expert writer and practical man of 
business. Beginning with the life history of the plant, or other 
a roduct, he follows its cone until it. becomes & 

ercial commodity, and so on through the various phases 
of ite ita sale i in the market and its purchase by the consumer. 


Acids, Alkalis, and Salts, (ApLax.) Cotton Spinning. (Wapz.) 
' Aloohol in Commerce and Industry. Cycle Industry, The. (Grew.) 


(Summons. ) Drugs in Commerce. (HumPHREY.) 
Aluminium. (Morrocsr. ) Dyes. (Hatt.) 
Anthracite. (SuwmEns.) . Electric Lamp Industry, The. (Pzr- 
Asbestos. (Summuns.) Orval.) 
Bookbinding Craft and Industry. Electricity. (Neatz.) 
(Harrpon.) Engraving. (LAaScELLES.) 


Books—From the M8. to the Book- Explosives, Modern. (Levy.) 


seller. (Youna.) ) 
Fertilizers, (Cave.) 
oe a i as Film Industry, The. (Bouausny.) 


Bread and Bread Baking. (Srewanr.) Fishing Industry, The. (Grszs.) 


Brushmaker, The. (Kmp1ez.) Furniture. (BINsTEAD.) 

Butter and Cheese. (T1spare and Furs and the Fur Trade. (Sacus.) 
JONES.) Gas and Gas Making. (Wexzez.) 
Button Industry, The. (Jonzs.) Glass and Glass Making. (Marson.) 
Carpets. (BrinTon.) Gloves and the Glove Trade. (Ex11s.) 


Clays and Clay Products. (SzaRLe.) Gold. (WxTE.) 

Clocks and Watches. (Overrton.) Gums and Resins. (Parey.) 
Clothing Industry, The. (Pootr.) Incandescent Lighting. (Lrvy.) 
Cloths and the Cloth Trade. (Hunrer.) Ink, (MrroHEtt.) 

Coal. (Wirson.) Internal Combustion Engines, (Oxmx.) 
Coal Tar. (WaENss.) Iron and Steel. (Hoop.) 


er eRe Grower to Consumer. Ironfoundiug.. (WHrrEey.) 


orage Jute Industry, The. (WoopHoUsE 
Bearer ae a eee: and Krigour.) 


Concrete .and Reinforced Concrete. Kuitted Fabrics, (Cusmpzerarin and 


(TWRERLVETREES.) QUILTER. ) 
se the Ore to the Metal. Lead, including Lead Pigments. 
IOAED.) (SMYTHE. ) 
Cordage and Cordage Hemp one Leather. (ADcCoocK.) 
| hese (WoopHovsp and Linen, (Moozz.) 
Corn Trade, The British. (Banxer.) Locks and Lock Making. (Burres.) 
Gotten, (Pmaxm.) ‘ Matoh Industry, The. (Drxon.) 
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‘Common Commodities and Industries—contd. 


Meat Industry, The. (Woon.) Starch and Starch Produets. (Aup# 
Motor Boats. (SreickLanp.) Stones and Quarries. (Howr.) 
Motor Industry, The. (Wyatt. ) Straw Hats. (Iwarps.) 

Nickel. (Warrn.) Sugar. (Manrinzav.) (Rovised by 
Oil Power. (Noztn.) | EA8rtiox.) 

Oils, (Mrrox=t.) Sulphur and Allied Products. (AupEn.) 
Paints and Varnishes. (Jennixes.) | Talking Machines. (Mrromtt. ) 
Paper. (Mappox.) . Tea. (ISBETGON.) © 


Patent, Smokeless, and Semi-Smoke- Telegraphy, Telephony, and Wireless. 
less Fuels, (GREENE and PrRKs.) (POOLE.) . 


Pertumery, The Raw Materials of. Textilo Bleaching. (STEVEN.) 


(PARRY.) Timber. (BULLOOK.) 
Photography. (Gamste. ) Tin and the Tin Industry. (Munvey.) 
Platinum Metals, The. (Smrrz.) Tobacco. (Tanner.) (Revised by 
Player Piano, The. (Wu1gon.) | Drew). | 
Pottery. (Noxe and Pranv.) eeebeay the Corduroy Industry. 


Rice. (Dovuctas.) 


Rubber. (Stevens and STEVENS.) Wall Paper. (Wanp.) 
Salt. (CaLvERt.) Weaving. (CRanxsHaw.) 


Shipbuilding and the Shipbuilding Wheat and Its Products. (Mi1az.) 


Industry. (MrroHx 1.) Wine and the Wine Trade. (Srmow.) 
Silk. (Hoorzz.) Wool. (Hunven.) 
Silver. (WHITE.) | Worsted Industry, The. (Domviriz 
Soap. (Sumons.) and KrrsHaw.) 
Sponges. (CREssSwELL. ) Zino and Its Alloys. (Lonss.) 
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